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The  prescreen  protocol  (YF,  JE  and  VE  viruses)  has  successfully  identified  potential  active  materials  (-5%) 
for  further  confirmatory  testing.  Confirmatory  testing  of  these  potential  active  compounds  were  carried  out  in  the  primary 
screen  against  a  broader  range  of  more  virulent  viruses  (W,  YF,  JE,  VE,  PT  and  SF).  Sixty-seven  percent  of  the 
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Simian  and  Murine  AIDS  viruses. 

For  in  vivo  antiviral  compound  evaluations,  2  out  of  19  compound  had  significant  activity  against  the  Pichinde 
Virus  in  hamsters.  Seven  compounds  had  demonstrable  activity  against  JE  in  mice.  Of  these  seven  compounds,  AVS- 
5587  may  be  the  most  desirable  as  the  window  between  the  toxicity  and  efficacy  is  broader  than  that  seen  with  the  other 
compounds.  Further  studies  of  this  compound  and  its  analogs  are  strongly  recommended.  AVS-1752  (Ara-A)  had 
demonstrable  activity  against  the  Vaccinia  Virus  in  the  intracranial  challenge  model  in  mice.  Nine  compounds  had  some 
degree  of  activity  against  Vaccinia  Virus-induced  tailpox  lesions.  The  compound  with  the  greatest  activity  other  than  the 
positive  control  drug  (Ara-A)  was  AVS-3679. 
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This  is  the  Final  Progress  Report  on  SRI  Project  No.  5975,  Contract  No.  DAMD17-86-C-6013. 
It  covers  the  progress  of  the  research  program  during  the  report  period  from  November  16,  1985  to 
January  31,  1991. 

The  goal  of  this  program  was  to  implement  testing  systems  in  which  to  evaluate  the  efficacy  of 
candidate  antiviral  compounds  against  a  spectrum  of  viruses  of  military  importance.  The  program 
consists  of  three  major  task  areas:  a)  primary  testing  of  chemical  compounds  and  natural  products  for 
antiviral  efficacy  in  vitro,  b)  primary  testing  of  chemical  compounds  and  immunopotentiators  for  antiviral 
efficacy  in  vivo,  and  c)  secondary  evaluation  of  compounds  found  active  in  the  primary  in  vitro  and  in 
vivo  screens. 

One  of  the  primary  missions  of  the  U.S.  Army  Medical  Research  and  Development  Command 
is  to  perform  studies  on  the  pathogenesis,  diagnosis,  epidemiology,  prophylaxis,  and  treatment  of 
infectious  diseases  of  military  importance.  The  Army’s  infectious  disease  research  program,  conducted 
by  the  U.S.  Army  Medical  Research  Institute  of  Infectious  Diseases  (USAMRIID)  at  Fort  Detrick,  is 
primarily  concerned  with  medical  defense  against  (a)  naturally-occurring  infectious  diseases  that  could 
seriously  interrupt  U.S.  military  operations  such  as  troop  mobilization  and  deployment  and  (b)  the  threat 
of  infectious  diseases  or  toxic  effects  caused  by  the  potential  field  use  of  biological  warfare  (BW)  agents, 
either  conventional  BW  agents  or  altered  agents,  by  an  unfriendly  force. 

The  U.S.  Army  has  a  recognized  need  for  new  chemical  compounds  that  will  be  useful  as 
prophylactic  or  therapeutic  antiviral  drugs  to  treat  U.S.  military  personnel  who  are  at  risk  of  exposure 
to,  or  who  might  become  infected  with,  naturally-occurring  viruses  or  altered  viruses  for  which  there 
exists  no  effective  protection  or  therapy  at  the  present  time.  The  development  of  selective  antiviral  drugs 
for  use  in  the  successful  treatment  of  infections  with  certain  exotic  RNA  viruses  (togaviruses, 
bunyaviruses,  arenaviruses,  rhabdo viruses,  and  other,  unclassified  RNA  viruses)  is  of  particular 
importance  to  the  Army  because  there  are  no  other  research  efforts  being  conducted,  either  by  the 
government  or  by  the  private  sector,  which  are  directed  toward  the  control  of  these  virus  diseases  of 
military  relevance. 

In  1973,  USAMRIID  initiated  a  research  and  development  program  to  identify  and  to  pursue  new 
compounds  with  activity  against  these  exotic  RNA  viruses.  Approximately  1500  compounds  have  already 
been  screened  in  vitro  for  selective  antiviral  effects  against  these  target  viruses  and  a  number  of  the 
compounds  which  were  found  active  in  cell  culture  have  been  evaluated  for  antiviral  efficacy  in  vivo. 
Several  of  these  compounds  (e.g..  Ribavirin,  Selenazole,  and  Pyrazofurin)  have  been  extensively  tested 
for  efficacy  against  lethal  RNA  virus  infections  in  various  animal  model  systems  at  USAMRIID.  To 
date,  the  most  promising  antiviral  drug  with  demonstrated,  broad-spectrum  activity  against  these  viruses 
of  military  importance,  both  in  vitro  and  in  vivo,  appears  to  be  Ribavirin,  its  prodrug  derivatives,  and 
its  carboxamidine  derivative  (AVS-206).  Ribavirin  has  been  evaluated  in  humans  infected  with  Sandfly 
Fever  (SF)  Virus,  Lassa  Fever  Virus,  and  Korean  Hemorrhagic  Fever  (KHF)  Virus  and  has  demonstrated 
marked  clinical  efficacy  against  these  particular  virus  infections.  This  drug  will  be  further  developed  for 
general  use  in  military  personnel.  There  is  a  real  need,  however,  for  more  potent  and  more  selective 
antiviral  drugs  to  combat  these  virus  diseases  which  represent  serious  threats  throughout  the  world. 

Troops  in  the  field  are  threatened  not  only  by  infectious  diseases  of  natural  origin,  but  also  by 
the  possibility  of  BW  attack.  The  commercial  development  of  antiviral  drugs  for  the  treatment  of  the 
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more  common  respiratory  virus,  enteric  virus,  and  herpesvirus  infections  may  not  solve  the  problems 
which  are  unique  to  the  Armed  Forces.  These  potential  problems  of  encountering  exotic  viruses  and  BW 
agents  will  not  be  sufficiently  addressed  by  depending  solely  on  the  possibility  that  antiviral  drugs 
originally  developed  for  the  treatment  of  acute  respiratory  diseases,  enterovirus  infections,  and 
herpesvirus  infections  might  also  be  useful  in  the  treatment  of  these  virus  diseases  of  military  relevance. 
A  more  direct  approach,  and  one  which  is  clearly  indicated,  is  to  focus  on  antiviral  drug  development 
efforts  designed  to  attack  these  particular  virus  disease  threats  that  are  unique  to  the  Armed  Forces. 

The  U.S.  Army  Medical  Research  Institute  of  Infectious  Diseases  has,  for  a  number  of  years, 
been  involved  in  conducting  a  unique  and  ambitious  antiviral  drug  research  and  development  program, 
primarily  directed  toward  the  chemical  control  of  exotic  RNA  virus  infections  of  military  importance. 
Potential  antiviral  agents  have  been  synthesized  and  evaluated  against  a  number  of  target  viruses  both  in 
vitro  and  in  vivo.  Program  emphasis  is  currently  on  the  development  of  antivirals  for  use  in  the  treatment 
of  infections  with  alphaviruses,  flaviviruses,  bunyaviruses,  arenaviruses,  and  other  viruses  which  are 
capable  of  eroding  combat  strength  in  troops  deployed  in  overseas  areas.  In  addition,  current  efforts  are 
also  being  directed  toward  the  development  of  antivirals  for  use  in  the  treatment  of  AIDS  through  an 
Inter-Agency  Agreement  with  the  National  Institutes  of  Health  (NIH). 

Members  of  the  Togaviridae  and  Flaviviridae  families  (alphaviruses  and  flaviviruses)  are  capable 
of  producing  serious  hemorrhagic  or  encephalitic  diseases  in  humans.  Infections  with  alphaviruses 
[Eastern  equine  encephalomyelitis  (EEE),  Western  equine  encephalitis  (WEE),  and  Venezuelan  equine 
encephalitis  (YEE)]  have  occurred  in  epidemic  proportions  in  the  Americas.  Chikungunya  and  O’nyong- 
nyong  viruses  also  continue  to  cause  epidemic  disease  on  the  African  continent.  The  flaviviruses  include 
several  members  which  cause  significant  disease  in  humans.  Dengue  viruses  types  1-4  are  prevalent 
causes  of  acute  illness  in  the  tropics  and  subtropics  of  the  world.  Available  vaccines  are  inadequate  to 
control  these  infections  effectively.  Other  members  such  as  St.  Louis  encephalitis  virus,  Japanese  B 
Encephalitis  (JE)  virus,  and  West  Nile  encephalitis  virus  cause  mild  to  severe  encephalitis  diseases  in 
humans.  The  tick-borne  encephalitis  virus  group,  represented  by  Russian  Spring-Summer  Encephalitis 
Virus,  has  caused  widespread  encephalitic  disease  in  the  U.S.S.R.  and  Northern  Europe  with  high 
mortality  rates.  Yellow  Fever  (YF),  in  either  the  urban  or  jungle  form,  continues  to  be  a  threat,  although 
the  use  of  the  17-D  vaccine  is  quite  effective  as  a  prophylactic  measure  against  this  disease.  The  Army’s 
program  is  interested  in  controlling  infections  caused  by  the  dengue  viruses,  Japanese  encephalitis  virus, 
Russian  Spring-Summer  encephalitis  virus,  Yellow  Fever  virus,  and  West  Nile  encephalitis  virus. 

A  number  of  bunyaviruses  have  caused  epidemic  disease  in  many  areas  of  the  world:  Rift  Valley 
Fever  virus  was  responsible  for  a  major  epizootic  in  Egypt  in  1977-79  with  considerable  losses  in 
domestic  animals  (sheep  and  cattle)  and  significant  mortality  among  those  humans  infected  with  the  virus. 
Sandfly  fever  virus  has  also  been  recognized  as  an  important  cause  of  epidemics  in  the  Mediterranean 
area,  in  the  Middle  East,  and  in  Central  Europe.  Oropouche,  La  Crosse,  and  California  encephalitis 
viruses  have  all  caused  significant  disease  in  the  Americas.  Oropouche  virus,  for  example,  has  been 
associated  with  a  number  of  large  human  epidemics  in  Brazil  over  the  past  twenty  years.  Hantaan  virus, 
the  causative  agent  of  Korean  hemorrhagic  fever,  causes  appreciable  mortality  and  is  widely  distributed 
in  Asia.  It  has  only  recently  been  shown  to  belong  to  the  Bunyaviridae  family.  Of  the  Bunyaviridae 
family,  the  USAMRIID  program  has  initiated  studies  with  Sandfly  fever  virus,  Rift  Valley  fever  virus, 
Korean  hemorrhagic  fever  virus,  and  Punta  Toro  virus. 

Of  the  Arenaviridae  family,  current  interest  includes  Lassa  fever  virus,  an  agent  which  causes 
significant  lethal  disease  among  infected  humans  in  Africa,  especially  in  Sierra  Leone.  Other  arenaviruses 
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under  current  investigation  include  Junin  and  Machupo  viruses,  the  causative  agents  of  Argentine 
hemorrhagic  fever  and  Bolivian  hemorrhagic  fever,  respectively.  These  agents  are  found  endemic  in  wide 
areas  of  South  America.  Pichinde  (PIC)  virus  has  been  used  in  antiviral  studies  as  a  representative  of 
this  important  family  of  viruses.  Vesicular  stomatitis  virus  is  currently  employed  as  a  representative  of 
the  Rhabdoviridae  family.  Vaccinia  Virus  is  currently  employed  as  a  representation  of  die  DNA  Virus 
(Poxviridae).  This  agent  poses  a  threat  to  the  military  personnel  as  well  as  the  general  population  because 
of  the  lack  of  antibody  protection  since  no  World  Health  Vaccination  Program  are  now  required.  W 
Virus  is  also  commonly  used  as  a  carrier  virus  for  genetic  engineering  technology,  therefore  posing  an 
ever-present  threat  to  a  laboratory  modification  of  any  genetically  engineered  virulent  agent. 

Other  viruses  which  cause  sporadic  but  severe  hemorrhagic  fever  in  Africa  are  Marburg  and 
Ebola  viruses.  These  two  closely-related  agents  have  been  placed  in  a  new  family  ( Filoviridae ). 

The  above  viruses  are  those  which  might  be  encountered  in  exotic  troop  locations  and  against 
which  troops  would  not  be  expected  to  have  any  pre-existing  immunity.  With  few  exceptions,  specific 
vaccines  do  not  exist  for  these  agents  and  some  of  die  agents  encountered  may  be  poorly  classified  or  may 
even  be  unclassified  viruses  which  have  not  been  seen  previously.  The  antiviral 
chemoprophylaxis/chemotherapy  approach  may  be  the  best  modality  to  defend  against  this  threat  at  the 
present  time. 

Another  recurring  problem  with  naturally-occurring  virus  infections  exists  in  military  boot  camps 
where  new  recruits  are  assembled.  These  troops  often  develop  infections  with  adenoviruses,  influenza 
viruses,  and  parainfluenza  viruses,  sometimes  in  epidemic  proportions.  Infections  with  the  adenoviruses 
have  been  a  distinct  military  problem  for  years  and  multivalent  vaccines  have  been  prepared  for  use  in 
new  recruits.  Nevertheless,  an  effective  antiviral  drug  for  treatment  of  adenovirus  infections  would  be 
quite  useful  and  therefore  this  virus  group  is  also  a  target  for  antiviral  chemotherapy  in  the  Army’s 
program. 

A  number  of  naturally-occurring  viruses  could  be  developed  by  an  adversary  into  potent 
biological  weapons  for  use  in  the  field  against  U.S.  forces.  Many  of  the  exotic  RNA  viruses  are  also 
potential  BW  agents,  since  their  dissemination  in  an  area  where  they  are  already  indigenous  could  be 
employed  as  a  means  of  disguising  the  source  of  the  infection.  In  addition,  other  agents  such  as  smallpox 
virus  could  be  used  very  effectively  against  a  susceptible  civilian  population  prior  to  and  during  military 
operations  to  disrupt  logistics  and  support  activities  and  to  create  panic  and  chaos.  The  threat  of  BW 
attack  poses  some  of  the  same  problems  as  those  to  be  addressed  in  the  defense  against  naturally- 
occurring  virus  infections.  Again,  a  broad-spectrum  antiviral  drug  with  selective  activity  against  the  RNA 
viruses  could  be  the  only  real  line  of  defense  against  such  attach  with  those  particular  type  of  agents. 
The  vaccine  approach  will  only  be  effective  in  affording  protection  against  a  very  limited  group  of  these 
agents  which  number  in  the  hundreds  of  different  antigenic  types. 

With  the  advances  made  in  the  field  of  molecular  genetics,  it  is  now  technically  possible  to 
genetically  engineer  altered  viruses  with  enhanced  virulence,  communicability,  drug  resistance,  and 
overall  threat  potential.  An  example  of  such  misuse  of  advanced  biotechnology  would  be  the  insertion 
of  genes  for  highly  toxic  peptides  such  as  snake  venom  toxins,  potent  bacterial  toxins,  or  other  low 
molecular  weight  toxins  of  military  importance  into  the  genome  of  a  highly  communicable  virus  such  as 
influenza.  The  feasibility  of  inserting  foreign  genes  into  vaccinia  virus  and  obtaining  expression  of  those 
genes  in  the  host  cell  has  already  been  demonstrated.  Recombinant  DNA  technology  has  made  it  possible 
to  insert  and  express  heterologous  genes  in  a  variety  of  different  viruses.  Effective  defense  against 
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possible  altered  viruses  used  as  BW  agents  may  well  depend  upon  the  development  of  antiviral  drugs 
active  against  the  vector  viruses. 

The  Department  of  Antiviral  Studies  at  USAMRUD  is  responsible  for  the  acquisition 
identification,  and  development  of  potential  new  antiviral  drugs  which  are  effective  against  viruses  of 
military  relevance  and  which  might  be  useful  in  the  treatment  of  AIDS.  The  program  is  therefore,  broad 
based  and  involves  the  synthesis,  primary  and  secondary  testing,  and  further  characterization  of  novel 
antiviral  compounds  with  regard  to  their  possible  biochemical  mechanisms  of  action,  pharmacokinetics, 
metabolism,  optimal  formulation,  optimal  combination  with  other  drugs,  and  safety  in  animal  model 
systems.  The  Department  also  directs  studies  in  support  of  IND  applications  to  the  FDA  for  clinical 
testing  of  active  antiviral  agents  for  use  in  man. 

Since  the  establishment  of  its  antiviral  testing  program,  the  Department  of  Antiviral  Studies, 
USAMRIID,  has  evaluated  approximately  3,000  compounds  in  its  primary  in  vitro  screen.  Fewer 
compounds  have  been  evaluated  in  vivo.  Selenazole  was  reported  to  have  broad-spectrum  activity  against 
the  exotic  RNA  viruses  in  vitro  and  is  significantly  more  potent  than  Ribavirin  against  the  togaviruses 
(VEE,  YF,  JE),  bunyaviruses  (RVF,  SF,  KHF),  and  arenaviruses  (PIC)  in  vitro.  The  activity  of  this 
compound  against  YF  virus  is  most  impressive  with  an  EDjq  of  0.005  mg/ml  in  cell  culture.  The 
evaluation  of  Selenazole  for  therapeutic  antiviral  efficacy  in  vivo,  however,  yielded  disappointing  results 
and  pharmacological  problems  may  be  responsible  for  the  lack  of  efficacy  in  animal  model  systems. 
Ribavirin,  on  the  other  hand,  has  been  shown  in  laboratory  animal  models  to  have  significant  antiviral 
efficacy  against  the  bunyaviruses  (RFV,  Punta  Toro  and  KHF)  and  the  arenaviruses  (PIC,  Junin, 
Machupo,  and  Lassa  Fever).  Clinical  trials  with  Ribavirin  in  patients  with  Lassa  Fever  virus  or 
Hantavirus  infections  have  yielded  good  results. 

Ribavirin  has  also  been  shown  to  be  effective  in  the  treatment  of  Sandfly  fever  virus  in  human 
volunteers.  Good  progress  has  been  made  toward  developing  this  particular  antiviral  drug  for  general 
clinical  use  by  the  Army,  but  new  agents  with  higher  potency  and  selectivity  against  the  exotic  RNA 
viruses  will  hopefully  be  identified  in  the  expanded  USAMRIID  antiviral  program.  Because  of  the  lag 
time  in  diagnosing  viral  disease,  treatment  with  broad-spectrum  antiviral  agents  offers  the  best  hope  to 
successfully  defend  against  both  naturally-occurring  disease  and  against  possible  BW  agents  in  the  field. 
It  is  unlikely,  however,  that  a  single  drug  will  be  found  that  is  effective  against  all  of  these  exotic  RNA 
virus  infections,  so  additional  antiviral  agents  must  be  developed.  There  is  also  a  need  to  explore  the 
efficacy  of  immunopotentiators,  biological  response  modifiers,  interferons,  combination  chemotherapy, 
and  new  approaches  to  drug  delivery  to  enhance  the  antiviral  efficacy  of  these  agents. 

The  basic  contract  at  Southern  Research  Institute  was  established  to  enable  USAMRIID  to 
evaluate  approximately  1,500  compounds  per  year  for  efficacy  against.  10  different  target  viruses  in  a 
primary  in  vitro  screen,  96  compounds  per  year  for  in  vivo  efficacy  against  a  representative  togavirus  and 
arenavirus  in  appropriate  animal  model  systems,  and  approximately  5  compounds  per  year  in  detailed  in 
vivo  studies.  The  basic  contract  also  includes  secondary  testing  studies  with  candidate  antiviral  agents 
that  demonstrate  promising  activity  both  in  vitro  and  in  vivo.  In  July,  1986,  the  HIV  virus  was  added 
as  an  additional  virus  to  be  tested  under  the  in  vitro  primary  screen.  During  1989,  at  the  request  of  Ms. 
C.  Susan  Tiffany  (Contract  Specialist,  Ft.  Detrick,  Frederick,  Maryland)  the  Adenovirus  (AD2)  and  the 
Vesicular  Stomatitis  Virus  (VSV)  were  deleted  from  the  primary  screen.  Also,  all  in  vivo  work  was 
discontinued.  During  1989  -  1990,  antiviral  prescreen  testing  (in  vitro )  of  plant  extracts  against  Punta 
Toro,  Yellow  Fever  Virus  and  Venezuelan  Equine  Encephalitis  was  added  to  this  screening  program  at 
the  rate  of  approximately  3000  extracts  per  year.  This  report  summarizes  our  progress  in  implementing 
the  research  program  and  includes  summaries  of  antiviral  test  data  collected  from  November  16,  1985, 
through  January  31,  1991. 
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2. 


CURRENT  SCOPE  OF  WORK 


«  This  section  describes  the  research  objectives  and  the  scope  of  work  for  each  of  the  main  tasks 

being  performed  by  Southern  Research  Institute  (SRI)  on  this  contract  during  this  reporting  period.  These 
tasks  are:  (a)  Primary  testing  of  compounds  and  plant  extracts  for  antiviral  efficacy  in  vitro,  (b)  Primary 
*  testing  of  chemical  compounds  and  immunopotentiators  for  antiviral  efficacy  in  vivo,  (c)  Secondary 

evaluation  of  compounds  found  active  in  the  primary  in  vitro  and  in  vivo  screens. 

2.1  Task  1:  In  Vitro  Antiviral  Evaluations 

SRI  conducted  the  primary  screening  of  chemical  compounds  which  were  furnished  by  the 
Department  of  Antiviral  Studies,  USAMRIID,  through  its  repository  contractor  (Biological  Research 
Faculty  and  Facility,  Inc.,[BRFF,Inc.]  Ijamsville,  MD)  for  antiviral  efficacy  in  cell  culture  against 
representative  viruses  from  the  Togaviridae,  Flaviviridae,  Bunyaviridae,  Arenaviridae,  Rhabdoviridae, 
Poxviridae,  Adenoviridae  and  Retroviridae  families.  The  test  viruses  consist  of  the  following:  (1) 
Vaccinia  (W)  Virus,  (2)  Adenovirus  Type  2  (AD2),  (3)  Yellow  Fever  (YF)  Virus,  (4)  Japanese  En¬ 
cephalitis  (JE)  Virus,  (5)  Venezuelan  Equine  Encephalomyelitis  (VE)  Virus,  (6)  Punta  Toro  (PT)  Virus, 
(7)  Sandfly  (SF)  Virus,  (8)  Hantaan  (HTN)  Virus,  (9)  Pichinde  (PIC)  Virus,  (10)  Vesicular  Stomatitis 
(VSV)  Virus,  (1 1)  Human  Immunodeficiency  (HIV)  Virus.  SRI  was  scheduled  to  evaluate  approximately 
1500  compounds  per  year  against  each  of  these  eleven  viruses  in  vitro,  using  CPE-inhibition  assays,  to 
determine  the  50%  minimal  inhibitory  concentration  (MIC50),  or  median  inhibition  dose  (ID^  of  active 
compounds,  respectively.  Determinations  was  also  made  of  the  cytotoxicity  of  each  candidate  compound 
for  the  host  cells,  expressed  in  terms  of  the  minimum  (-25%)  cytotoxic  concentration  of  the  compound. 
We  calculated  an  in  vitro  selectivity  index  for  each  active  compound  against  each  susceptible  test  virus. 
'  Compounds  that  showed  antiviral  activity  in  the  initial  CPE-inhibition  were  retested  in  confirmatory  CPE- 

inhibition  assays. 

Our  program  was  changed  during  the  latter  part  of  1989  to  implement  the  Antiviral  Prescreen 
Assay  to  evaluate  plant  extracts  on  a  large  scale  against  PT,  YF  and  VE  viruses.  We  were  scheduled  to 
test  approximately  2000  -  3000  extracts  per  year  using  the  prescreen  assay  protocol.  A  prescreen 
procedure  was  developed  which  uses  MTT  and  evaluates  five  compounds  (at  four-log(0-dose  levels)  per 
virus  per  96-well  plate.  Compounds  deemed  active  from  the  prescreen  program  were  tested  further  in 
the  primary  screening  program  against  the  six  Exotic  Viruses  listed  above.  Screening  data  was  reported 
to  BRFF,  Inc.  and  to  USAMRIID  essentially  as  it  was  obtained  in  hardcopy  form  and/or  on  floppy 
diskettes. 


2.2  Task  2;  In  Vivo  Antiviral  Evaluations 

SRI  conducted  the  primary  testing  of  chemical  compounds  and  immunopotentiators,  being 
furnished  by  the  Department  of  Antiviral  Studies,  USAMRIID,  for  antiviral  efficacy  in  rodent  models 
and  conducted  a  preliminary  assessment  of  acute  toxicity  with  each  material  submitted.  SRI  evaluated 
the  compounds  and  immunopotentiators  against  representative  viruses  from  the  Togaviridae  and 
Arenaviridae  families  in  rodents.  These  challenge  viruses  consist  of  the  following  agents:  (1)  Venezuelan 
Equine  Encephalomyelitis  Virus  in  the  mouse,  and  (2)  Pichinde  Virus  in  the  hamster.  It  was  later  decided 
to  expand  the  in  vivo  evaluations  to  include  representative  viruses  from  the  Flaviviridae,  Poxviridae,  and 
Retroviridae  families.  This  expanded  our  list  of  challenge  viruses  to  include  the  following  agents:  (3) 
Japanese  Encephalitis  Virus  and  (4)  Vaccinia  Virus.  Compounds  are  evaluated  at  the  primary  level 
against  each  of  these  viruses  using  parenteral  routes  of  administration.  Antiviral  efficacy  was  expressed 
in  terms  of  the  observed  increase  in  the  number  of  survivors,  or  in  the  mean  survival  time,  in  the  treated 
group  compared  with  that  of  the  control  untreated  group.  An  in  vivo  virus  rating  was  determined. 
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SKI  also  conducted  die  secondary  testing  and  further  evaluation  of  compounds  found  active  in 
the  primary  antiviral  screen  (Confirmatory  Assays).  Secondary  testing  includes  an  estimation  of  the  in 
vivo  therapeutic  index  of  the  candidate  compound,  the  optimal  dosage  regimen,  the  optimal  route  of 
administration,  the  optimal  treatment  schedule,  schedule  dependency,  the  duration  of  antiviral  effect,  a 
determination  of  the  utility  of  the  candidate  compound  in  combination  with  other  drugs,  and  the  influence 
of  formulation  on  activity.  SRI  is  expecting  to  evaluate  approximately  5  compounds  per  year  in  extensive 
secondary  in  vivo  testing  to  include  determinations  of  dose-response  relationships  and  antiviral  efficacy. 
Data  was  reported  to  USAMRUD  essentially  as  it  was  obtained. 

Secondary  in  vitro  evaluations  of  compounds  active  against  Human  Immunodeficiency  Virus  in 
the  primary  screen  were  also  performed.  These  compounds  were  examined  for  their  ability  to  inhibit 
HIV-induced  p24  gag  protein  expression  in  permissive  target  cells  by  means  of  an  indirect 
immunofluorescence  assay,  and  for  their  ability  to  inhibit  the  production  of  HIV-induced  reverse 
transcriptase  activity  in  infected  target  cells  (see  section  4  of  the  Second  Annual  Report  dated  December 
12,  1987).  Active  compounds  are  also  being  tested  for  possible  cytotoxic  effects  in  various  immune 
function  assays.  In  addition,  active  compounds  were  tested  in  vitro  for  efficacy  against  related  murine, 
feline,  and  simian  retroviruses. 

3.  EXPERIMENTAL  METHODS 

3.1  Ceil  Culture 

A  centralized  cell  culture  facility  for  provision  of  high-quality  cell  culture  for  all  of  the  virus 
screening  laboratories  on  this  project  is  located  at  SRI  home-site.  This  centralized  cell  culture  facility 
consists  of  two  laboratories  (one  laboratory  is  approximately  225  sq.  ft.  and  the  other  approximately  250 
sq.  ft.).  Each  laboratory  has  a  laminar  flow  hood  and  each  laboratory  is  folly  equipped  for  the 
maintenance  and  propagation  of  cell  cultures.  Each  laminar  flow  hood  has  been  inspected  and  certified 
by  the  University  of  Alabama  Occupational  Health  and  Safety  Department  and  these  inspections  and 
certifications  will  be  done  on  a  yearly  basis.  One  laboratory  has  been  in  operation  since  February  1988 
and  the  other  laboratory  was  completed  and  came  on  line  in  June,  1988. 

The  centralized  cell  culture  facility  is  currently  propagated  and  maintained  the  following  cell 
culture  lines  for  this  project:  Vero  (ATCC)  and  LLC-MK2. 

Vero  (ATCC)  cells  are  used  for  seeding  96-well  plates  for  the  RNA  virus  assays  and  delivered 
to  the  BL-3  facility  on  the  following  schedules.  Cell  culture  plates  for  the  other  virus  laboratories  are 
supplied  as  requested.  Vero  cells  in  T75  or  T150  cell  culture  flasks  for  virus  production  are  supplied  as 
requested.  In  addition,  Vero  cells  seeded  in  96-well  plates  are  supplied  as  requested  for  special  studies, 
and  developmental  procedures. 

The  Centralized  Cell  Culture  Facility  supplied  the  media  and  solutions  to  the  BL-3  facility  as  was 

needed. 


For  quality  control,  cell  culture  lines  are  routinely  monitored  for  any  change  in  their  growth 
parameters.  The  cells  seeded  in  96-well  plates  are  microscopically  inspected  before  delivery  to  the 
laboratories  to  ensure  proper  cell  distribution  in  the  wells  and  cell  integrity. 

Sterility  cultures  are  performed  on  all  media  and  solutions  used  in  the  cell  culture  laboratory. 
At  the  time  each  reagent  is  made,  0.5  ml  from  each  bottle  or  flask  of  reagent  is  added  to  an  individual 
tube  of  thioglycollate  medium  and  Sabouraud  medium  and  the  sterility  culture  tubes  are  incubated  at 
37  "C  for  48  hours  before  the  solutions  are  released  for  use.  The  culture  tubes  are  held  14  days  before 
being  discarded  as  negative. 
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At  approximately  3-month  intervals,  samples  from  cell  culture  lines  that  are  maintained  in  the 
Centralized  Cell  Culture  Facility  are  sent  to  the  ATCC  for  mycoplasma  testing.  These  samples  are 
monitored  by  use  of  the  bisbenzamide  DNA-fluorochrome  stain  and  also  by  cultivating  in  mycoplasma 
broth  and  agar  media  under  aerobic  and  anaerobic  culture  conditions. 

Cell  culture  stocks  are  stored  in  liquid  nitrogen. 

3.2  Test  Compounds 

3.2.1  Receipt.  Cataloging,  and  Storage 

The  drug  samples  submitted  for  testing  were  shipped  to  the  centralized  drug  preparation 
laboratory  by  Biological  Research  Faculty  and  Facility,  Inc.  (BRFF).  The  drugs  were  checked  against 
the  enclosed  shipping  list,  and  stored  in  numerical  order  in  the  drug  repository  facility  under  the 
appropriate  conditions,  according  to  the  information  supplied  by  BRFF,  Inc. 

Requests  for  drug  preparation  are  required  to  be  delivered  to  the  centralized  drug  preparation 
laboratory  five  working  days  prior  to  (Drug  Request  Form)  the  testing  date.  The  drugs  are  solubilized 
and  delivered  to  the  designated  laboratory  on  the  day  of  testing. 

3.2.2  Determination  of  Drug  Solubility 

If  no  drug  solubility  or  stability  information  is  provided  by  the  supplier,  the  following  procedure 
is  used  to  determine  drug  solubility: 

Weigh  a  1  mg  sample  into  a  homogenizes  vessel  and  add  1  ml  of  H20,  which  is  the  first  solvent 

on  the  priority  list.  If  the  drug  is  not  immediately  soluble  in  H20,  heat  in  a  H20  bath  to  40°C. 

If  the  drug  is  not  in  solution  after  heating,  homogenize  with  a  hand  homogenizes  Repeat  the 

procedure  with  a  freshly  weighed  I  mg  sample  for  each  solvent  in  order  of  priority,  until  a 

suitable  solvent  is  found.  The  priority  list  of  solvents  is  as  follows: 


A 


* 


Volume 

Volume 

Solvent 

(ml) 

Solvent 

iffilL 

1) 

h2o 

1 

4) 

DMSO 

0.1 

2) 

MeOH 

0.1 

5) 

Acetone 

0.1 

3) 

EtOH 

0.1 

If  the  drug  is  insoluble  in  all  of  the  above  listed  solvents,  it  is  to  be  tested  as  a  suspension  in  cell 
culture  assay  medium  with  the  aid  of  a  hand  homogenizer  or  a  vortex  mixer.  The  final  concentration  of 
solvent  in  the  starting  drug  concentration  should  not  exceed  1%  (preferably  <  1%). 

3.2.3  Compound  Preparation  for  Testing 

The  following  procedure  is  employed  for  the  drug  preparation: 

)  Drugs  for  Primary  Testing 

All  drugs  are  weighed  in  specified  amounts,  and  the  pre-determined  solvent  is  added  as  required 
for  the  starting  drug  concentration. 


Polystyrene  snap-cap  tubes  are  used  for  the  weighed  samples  except  for  acetone-soluble  drugs, 
then  polypropylene  tubes  must  be  used.  Polypropylene  cryotubes  are  also  used. 
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2.  Pre-screen  Drugs  (Plant  Extracts) 

Plant  extracts  are  received  in  the  repository  preweighed  in  amounts  of  200  mg  (±  10%)  in  2  ml 
cryovials  with  an  o-ring  seal. 

On  Day  0  (24  hours  prior  to  testing)  200  jd  of  a  specified  solvent  is  added  to  each  sample.  Each 
sample  is  homogenized  and  placed  in  an  ultrasonic  bath  for  10  - 12  minutes.  The  samples  are 
extracted  for  18  hours  at  22  -  24°  C. 

On  Day  1  (day  of  testing),  800  jd  of  sterile-deionized  water  is  added  to  each  sample  and 
thoroughly  mixed.  If  a  drug  is  insoluble,  it  is  further  homogenized  with  a  tissue  tearer  until  a 
homogenous  suspension  is  obtained.  An  additional  1  ml  of  sterile-deionized  water  is  added  to 
each  sample,  bringing  the  total  volume  in  each  cryovial  to  2  ml. 

3.  NCI  Compounds  for  HIV  Testing 

Compounds  supplied  to  us  from  the  NCI  storage  contractor  for  retrovirus  screening  were  received 
and  prepared  for  testing  in  a  separate  drug  preparation  laboratory  at  SRI  under  the  direction  of 
Ms.  Patricia  Holum. 

Tasks,  such  as  acknowledgement  of  drug  receipt,  internal  data-base  management  of  all  drugs, 
initialization  of  the  In-vitro  Screening  System  (IVSS),  drug  evaluation  and  data  reporting  were 
accomplished  with  an  integrated  computer  system  consisting  of  local  and  foreign  hardware  and 
software. 

Local  hardware  consisted  of  4  micro-computers,  5  Ampex  terminals,  2  bar-code  printers,  2  dot¬ 
matrix  printers,  1  laser  printer,  and  2  96-well  plate  readers.  Local  software  included  public 
domain  communications  programs  as  well  as  commercial  programs  for  relational  data  base 
management  and  word-processing. 

Foreign  hardware  included  two  NIH  main-frame  computers  located  in  Bethesda,  Maryland,  a 
DEC  10  and  an  IBM-370.  Access  and  use  of  these  computers  was  under  the  auspices  of  the 
Division  of  Computer  Research  and  Technology  (DCRT).  Software,  the  IVSS  (In  vitro  screening 
system),  was  provided  by  Value  Systems  Engineering  (VSE)  under  contract  to  DCRT. 

Initialization  of  the  IVSS  was  through  the  AVAIL  module  of  that  program  on  the  IBM-370  after 
drug  solubilizations  had  been  performed.  Solubility  determinations  were  made  using  vehicles  in 
the  following  order;  distilled  water,  DMSO,  methyl  alcohol,  ethyl  alcohol,  or  any  other  vehicle 
requested  by  DTP.  When  a  vehicle  was  found  in  which  the  test  agent  was  per  ml.  Using  the 
vehicle  found  in  the  solubility  determination,  the  test  agent  was  prepared  at  the  highest  soluble 
concentration  (maximum  100  mg/ml),  labeled  with  a  bar-code  label  produced  in  the  AVAIL 
module  of  the  IVSS,  and  stored  at  -20°C  until  delivered  to  the  HIV  screening  laboratory. 
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3.3  In  Vitro  Antiviral  Screening:  DNA.  Exotic  RNA  Viruses  and  Retroviruses 


The  viruses  and  host  cell  lines  used  in  our  in  vitro  assays  are  listed  in  Table  1.  The  antiviral 
activity  of  a  compound  was  defined  as  a  measure  of  its  ability  to  inhibit  the  cytopathogenic  effect  (CPE) 
of  the  virus  on  its  host  cell.  During  the  first  three  years  of  the  contract,  compounds  were  evaluated  in 
a  standard  CPE-inhibition  assay  (virus  rating).  The  last  two  years  of  the  program,  we  moved  to  a  MTT 
based  antiviral  assay  format.  Positive  control  drugs  (Table  1)  were  included  in  each  antiviral  assay  to 
validate  the  test  conditions  used  in  the  antiviral  assays. 

The  MTT  Assay  System,  measures  the  degree  of  cell  viability  (and  therefore  CPE  and  drug 
cytotoxicity)  as  determined  by  MTT  uptake.  This  procedure  is  based  upon  the  reduction  of  the 
tetrazolium  salt,  3 -(4,5-dimethyl-thiazol-2-yl)-2, 5-diphenyl  tetrazolium  bromide  (MTT)  by  mitochondrial 
enzymes  of  viable  host  cells  to  MTT  formazan.  The  blue  color  of  the  MTT  formazan  is  measured 
spectrophotometrically.  It  was  felt  that  this  new  system  was  more  efficient  and  suitable  for  a  large-scale 
screening  program.  Plate  layout  and  data  printout  are  included  in  Figure  1. 

The  details  of  the  assay  procedures  for  each  virus  are  described  on  the  following  pages. 
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In  Vitro  Antiviral  Screening  Models 
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EXPLANATION  OF  IN  VITRO  ANTIVIRAL  RESULTS  FORM  (MTT  ASSAY) 


The  In  Vitro  Antiviral  Results  form  (Figure  1)  has  three  sections: 

Section  I.  Sample  and  Test  Identification  and  the  actual  raw  data  (optical  density  readings)  collected  for 
each  96-well  plate. 

The  Test  Identification  and  Raw  Data  Section  specifies  the  compound  that  was  tested,  a  unique 
plate  number  (assigned  by  the  computer)  and  the  actual  optical  density  readings  for  the  virus 
control  (vc),  cell  control  (cc),  drug  alone  (tox)  and  the  drug  plus  virus  (drug  experimental). 
Background  readings  are  also  taken  for  the  container  (plastic),  reagent  (culture  medium)  and 
drug  colorimetric. 

Section  II.  Printouts  of  pertinent  Control  and  Test  Results  computed  from  the  raw  data  are  in  this  section. 
Tabular  Dose  Response  Test  Results  are  calculated  as  follows: 

a.  Mean  Medium  O.D.  is  subtracted  from  means  of  virus  and  cell  control  O.D.s. 

b.  Drug  colorimetric  O.D.  is  subtracted  from  each  infected  and  uninfected  value  at  the 
corresponding  drug  dilution. 

c.  The  Differential  is  the  mean  O.D.  attributable  to  virus  kill  (CPE). 

Differential  ■  (mean  O.D.  cell  control)  -  (mean  O.D.  Virus  control). 

d.  For  infected  cells  at  each  drug  concentration, 

%  CPE  =  the  reciprocal  of: 

[(mean  O.D.  infected  wells  -  mean  O.D.  drug  colorimetric  wells)  -(mean  O.D.  virus 
control  -  mean  reagent  O.D.)]/Differential;  expressed  in  percent. 

e.  For  uninfected  cells  at  each  drug  dilution, 

%  Cell  Viability  =  [(mean  O.D.  uninfected  drug-treated  wells)  -  (mean  drug  colorimetric 
wells)]/(mean  O.D.  cell  control). 

Quantitation  of  Viral  Cytopathic  Effect  (CPE)  and  Drug  Activity  are  displayed  in  the  shaded 
area  of  Section  II.  These  values  are  defined  below: 

TC25,50,95  =  The  drug  concentration  (/jg/ml)  that  reduced  cell  viability  by  25%,  50%  or 

95%. 

1^-23.50,95  =  The  drug  concentration  (pg/ml)  that  inhibited  CPE  by  25%,  50%  or  95% 

calculated  by  using  a  regression  analysis  program  for  semilog  curve  fitting. 

AI 25.J095  =  Antiviral  Index,  calculated  by  dividing  or  9S  by  or  95. 

TAI  =  Total  Antiviral  Index  -  the  area  between  the  cytotoxicity  and  the  antiviral 

curves. 

SI  s  Selectivity  Index,  calculated  by  dividing  the  TC25  by  the  ICjq. 

Figure  I  (Conf’d)  - 
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Section  III.  The  Graphic  Results  Summary  Section  displays  a  plot  or  graphic  illustration  from  computed 
values  in  Section  II. 

The  line  connecting  the  square  symbols  depicts  the  percentage  of  viral  CPE  in  virus-infected 
cells  treated  with  the  test  compound  (at  the  indicated  concentrations)  relative  to  the 
Differential.  This  line  expresses  the  in  vitro  anti-viral  activity  of  the  sample. 

The  line  connecting  the  X  symbols  depicts  the  percentage  of  surviving  uninfected  cells  treated 
with  the  test  compound  relative  to  the  uninfected,  untreated  control  (cell  control).  This  line 
expresses  the  cytotoxicity  of  the  drug  at  the  various  concentrations,  or  percent  cell  viability.  The 
dotted  line  is  just  a  reference  line  at  50%. 


Figure  1  (Cont’d) 
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3.3.1  Vaccinia  Virus  fW) 


Vaccinia  virus,  strain  Lederle  CA,  was  obtained  from  Dr.  Wilton  Rightsei,  formerly  with  Parke, 
Davis  and  Company,  Detroit,  Michigan.  We  have  serially  passed  W  in  HEp-2  (continuous-passage 
human  carcinoma  of  the  larynx)  and  Vero  (continuous-passage  African  green  monkey  kidney)  ceO 
monolayer  cultures.  The  W  used  to  screen  compounds  for  USAMRHD  was  propagated  and  assayed  in 
Vero  cell  monolayer  cultures  in  Eagle’s  Minimal  Essential  Medium  (MEM)  supplemented  with  2%  heat- 
inactivated  fetal  bovine  serum  (Afbs)  and  50  jig/ml  of  gentamicin.  Virus  stocks  were  titrated  according 
to  the  procedure  of  Reed  and  Muench  (1938)  and  diluted  in  culture  medium  to  100  CCID^  per  0.1  ml. 

During  the  time  period  covered  by  this  report,  compounds  were  screened  for  activity  against  W 
in  Vero  cell  monolayer  cultures  in  96-well  plates,  employing  a  CPE-inhibition  assay  procedure. 

Subsequent  to  12/15/88  and  beginning  with  Shipment  42,  all  compounds  have  been  screened  for 
activity  against  W  by  the  MTT  assay  procedure,  in  which  the  degree  of  cell  viability  (and  therefore  CPE 
and  drug  cytotoxicity)  is  determined  by  MTT  uptake.  This  procedure  is  based  on  the  reduction  of  the 
tetrazolium  salt,  3-(4,5-dimethyl-thiazol-2-yl)-2, 5-diphenyl  tetrazolium  bromide  (MTT)  by  mitochondrial 
enzymes  of  viable  host  cells  to  MTT  form az an.  The  blue  color  of  the  MTT  formazan  is  measured 
spectrophotometrically.  Vero  cells  are  seeded  into  96-well  plates  at  a  density  of  4  x  104  cells  in  0.2  ml 
per  well  in  MEM  +  5%  bovine  calf  serum.  The  plates  are  incubated  at  37 °C  overnight.  The  next  day 
our  CPE-inhibition  assay  is  set  up  according  to  the  format  shown  in  Appendix  A.  MEM  +  2%  heat- 
inactivated  fetal  bovine  serum  (Afbs)  serves  as  experiment  medium.  To  each  of  triplicate  test  wells 
containing  replicate  cell  monolayers,  100  fil  of  each  test  drug  solution  (or  suspension)  and  100  /d  of 
experiment  virus  are  dispensed.  Six  0.5  log10  concentrations  of  each  drug  beginning  with  320  /xg/ml  are 
routinely  used.  Compounds  are  solubilized  or  suspended  and  diluted  in  culture  medium  the  day  of  use. 
Cell  controls  containing  200  /d  of  medium,  virus  controls  containing  cells,  medium  and  virus,  and 
duplicate  drug  cytotoxicity  controls  containing  cells,  medium  and  each  drug  concentration  are  included 
on  each  plate.  Blank  wells,  medium  (Reagent)  control  wells,  and  drug  colorimetric  controls  (drug  + 
medium  +  MTT  +  SDS  -  no  cells)  accompany  each  test.  The  covered  plates  are  incubated  at  37°C  in 
a  humidified  atmosphere  containing  2%  C02. 

When  CPE  reach  100%,  5  days  postvirus  infection  (p.i.),  20  /d  of  MTT  (a  5  mg/ml  solution  in 
PBS)  are  added  to  each  well.  The  plates  are  incubated  at  37 °C  for  six  to  seven  hours  to  allow  reduction 
of  the  MTT  to  the  formazan  form.  Then  40  /d  aliquots  of  a  30%  solution  of  SDS  in  0.02/V  HC1  are 
added  to  the  plate  wells.  The  plates  are  incubated  overnight  to  allow  the  SDS  to  lyse  the  cells  and 
dissolve  the  MTT  formazan  crystals.  The  absorbance  of  the  contents  of  each  well  is  determined  by  a 
plate  reader  employing  dual  filters  of  570  and  650  nm.  The  plate  reader  is  interfaced  with  a  computer 
programmed  in  capture  the  optical  density  (O.D.)  measurements  from  the  reader  and  calculate  indices 
such  as  the  IC^  50, 95.  TC25  so,  95  to  plot  the  percents  of  viral  CPE  and  cell  viability  of  drug-treated 
cultures. 

3.3.2  Adenovirus  Type  2  (AD2) 

We  obtained  the  Adenoid-6  strain  of  Adenovirus  Type  2  from  the  American  Type  Culture 
Collection.  In  our  laboratories,  the  virus  was  passaged  in  HEp-2  cell  monolayer  cultures  in  MEM 
supplemented  with  0.4%  lactalbumin  hydrolysate  and  2%  heat-inactivated  fbs.  An  early  "cytotoxicity" 
is  frequently  observed  in  adenovirus-infected  cell  cultures.  This  "cytotoxicity",  the  result  of  penton  toxin 
following  an  accumulation  of  unassembled  viral  components  within  the  cell,  can  mask  the  later-appearing 
CPE.  To  prevent  the  appearance  of  this  early  cytotoxicity,  virus  stocks  were  treated  as  follows: 
Adenovirus-infected  HEp-2  cell  cultures  were  subjected  to  three  cycles  of  freeze-thawing  to  disrupt  the 
cell  membranes.  The  material  from  the  cultures  was  centrifuged,  and  the  pooled  supernatant  fluid  was 
treated  with  100  jig/ml  of  purified  trypsin  (Worthington,  TRI4  for  one  hour  at  37  °C  The  enzyme 
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action  was  then  stopped  by  adding  soybean  trypsin  inhibitor  (Worthington;  titrated  for  specific  activity 
against  trypsin)  to  the  supernatant  viral  fluid.  The  trypsin-treated  virus  preparation,  along  with  the 
untreated  supernatant  viral  fluid  was  titrated  for  infectivity  in  HEp-2  cell  cultures  to  make  sure  that  the 
viral  infectivity  of  the  treated  preparation  was  not  diminished.  Before  the  trypsin-treated  stock  adenovirus 
was  used  for  antiviral  screening,  it  was  evaluated  as  the  challenge  virus  against  our  positive  control 
compounds  Selenazole  and  Ribavirin. 

During  the  period  covered  by  this  report,  test  compounds  were  screened  for  antiviral  activity 
against  adenovirus  using  a  CPE-inhibition  assay  procedure  as  described  above  for  vaccinia  virus  in 
Section  3.3.1.  Stock  AD2  was  diluted  in  medium  to  100  CCID50  per  0. 1  ml.  We  have  found  that  a  32- 
CCID^)  challenge  of  AD2  per  plate  well  resulted  in  only  50-70%  CPE  in  four  days.  Because  HEp-2  cells 
grow  rapidly,  the  host  cell  cultures  in  the  plate  wells  deteriorated  significantly  after  four  days  post-virus 
infection.  Therefore  the  stronger  virus  challenge  allowed  100%  CPE  to  develop  in  four  days.  Six  0.5 
log10  concentrations  of  each  compound  were  evaluated  in  triplicate  HEp-2  cell  culture  wells.  To  each 
culture  well  was  added  0.1  ml  of  die  test  drug  solution,  followed  immediately  by  0.1  ml  of  the  challenge 
virus  dilution.  The  96-well  plates  were  incubated  for  four  days  at  37 °C  in  a  humidified  atmosphere 
containing  2%  CO2.  The  CPE  were  examined  microscopically  and  graded  0-4. 

As  we  discussed  in  our  Sixth  Semiannual  Progress  Report  (SRI-89-BIO-109-5975,  December  15, 
1988)  an  MTT  CPE-inhibition  assay  was  developed  for  use  with  AD2  using  A549  cells  or  293  cells.  The 
MTT  assay  in  either  cell  line  was  dose-responsive  and  reproducible,  but  would  be  a  more  stringent 
screening  assay  than  the  present  CPE-inhibition  assay  which  is  read  microscopically.  Therefore  we 
continued  using  the  CPE-inhibition  (microscopic)  assay  in  HEp-2. 

As  a  result  of  contract  modifications  by  USAMRIID  in  November,  1989,  AD2  was  deleted  from 
the  virus  spectrum  utilized  for  primary  screening. 

3.3.3  Yellow  Fever  Virus  fYFl 

We  obtained  our  original  stock  of  Yellow  Fever  Virus,  Asibi  strain,  from  Dr.  Andrew  J.  Main, 
Jr.,  of  the  Yale  Arbovirus  Research  Unit,  New  Haven,  Connecticut. 

To  grow  virus  stocks,  Vero  cells  (ATCC)  were  infected  at  an  moi  of  about  0. 1  PFU/cell  in  MEM 
containing  10%  inactivated  fbs.  Virus  was  allowed  to  adsorb  for  1  hour,  after  which  a  minimal  volume 
of  growth  medium  was  added  and  the  cells  were  incubated  at  37 °C.  The  culture  fluid  was  collected  at 
5  days  post  infection  and  the  clarified  by  centrifugation  (5000  rpm,  15  minutes,  4°C)  in  a  Sorvall  SA-600 
rotor.  The  supemate  was  dispensed  into  0.5  ml  aliquots  and  then  frozen  and  stored  at  -84 °C.  One 
aliquot  was  used  to  determine  the  TCID50  and  PFU  titers  for  the  stock. 

The  standard  operating  procedure  is  an  MTT-based  assay  as  follows: 

Vero  cells  are  seeded  in  96-well  tissue  culture  plates  at  a  density  of  1.8  x  104  cells/well  in  100  /i  1 
complete  EMEM  and  incubated  overnight  at  37°C/5%  C02. 

The  following  day,  the  medium  is  aspirated  out  of  the  wells  and  50  /xl  of  virus  (diluted  to  a  virus 
load  of  32  TCID50/well)  are  added  to  the  test  and  virus  control  wells.  The  toxicity  and  cell  control  wells 
receive  50  /zl  of  complete  EMEM.  The  plates  are  incubated  for  30  minutes  at  37°C/5%  C02  to  allow 
virus  to  adsorb. 

After  virus  adsorption,  the  test  wells  receive  an  additional  50  /xl  of  a  2X  concentration  of  drug 
and  the  control  wells  receive  an  additional  50  /xl  of  complete  EMEM.  The  total  volume  per  well  =  100 
/zl.  Generally,  the  standard  drug  test  concentration  range  is  from  1  /xg/ml  to  320  /xg/ml. 
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The  plates  are  incubated  at  37°  C/5  %  C02  until  the  virus  control  wells  exhibit  maximum  CPE 
(+4  =  100%)  by  visual  scoring  under  the  microscope  (40X).  Generally,  the  YF  virus  (with  32  TCIDjq 
virus  load)  requires  6-7  days  of  incubation  to  achieve  maximum  CPE.  At  this  time,  all  wells  (excluding 
plastic  control  wells)  receive  50  yl  of  MTT  solution  (1.50)  mg/ml,  prepared  in  complete  EMEM). 

The  plates  are  incubated  7  hours  at  37°C/5%  C02  (in  the  dark)  to  allow  reduction  of  the 
tetrazolium  salt  to  the  formazan  product,  after  which  the  cells  are  lysed  and  the  formazan  is  solubilized 
by  the  addition  of  100  yl  of  a  lysing  solution  (10%  SDS-0.01N  HC1)  to  all  wells  generally.  If  the  MTT 
solution  is  added  in  the  morning,  the  lysing  agent  is  added  at  the  end  of  the  day,  and  lysis  occurs 
overnight  (14-15  hours  in  the  dark). 

3.3.4  Japanese  Encephalitis  Virus  (JE) 

We  obtained  our  original  stock  of  Japanese  Encephalitis  Virus,  Nakayama  strain,  from  Dr. 
George  R.  French  of  the  Salk  Institute,  Swiftwater,  Pennsylvania. 

To  grow  virus  stocks,  Vero  cells  (ATCC)  were  infected  at  an  moi  of  about  0. 1  PFU/cell  in  MEM 
containing  5%  fbs.  Virus  was  allowed  to  adsorb  for  1  hour,  then  a  minimal  volume  of  growth  medium 
was  added  and  the  cells  were  incubated  at  37°C.  The  culture  fluid  was  collected  at  4-5  days  post 
infection  and  clarified  by  centrifugation  (5000  rpm,  15  minutes,  4°C)  in  a  Sorvall  SA-600  rotor.  The 
supemate  was  dispensed  into  0.5  ml  aliquots  and  then  frozen  and  stored  at  -84°C.  One  aliquot  was  used 
to  determine  TCID^j  and  PFU  titers  of  the  stock. 

The  standard  operating  procedure  is  an  MTT-based  assay  as  follows: 

Vero  cells  are  seeded  in  96-well  tissue  culture  plates  at  a  density  of  1.8  x  104  cells/well  in  100  yl 
complete  EMEM  and  incubated  overnight  at  37°C/5%  C02. 

The  following  day,  the  medium  is  aspirated  out  of  the  wells  and  50  yl  of  virus  (diluted  to  a  virus 
load  of  32  TCIDjo/well)  are  added  to  the  test  and  virus  control  wells.  The  toxicity  and  cell  control  wells 
receive  50  /xl  of  complete  EMEM.  The  plates  are  incubated  for  30  minutes  at  37°C/5%  C02  to  allow 
virus  to  adsorb. 

After  virus  adsorption,  the  test  wells  receive  an  additional  50  y\  of  a  2X  concentration  of  drug 
and  the  control  wells  receive  an  additional  50  yl  of  complete  EMEM.  The  total  volume  per  well  =  100 
yl.  Generally  the  standard  drug  test  concentration  range  is  from  1.0  fig/ml  to  520  yglml. 

The  plates  are  incubated  at  37°C/5%  C02  until  the  virus  control  wells  exhibit  maximum  CPE 
(+4  =  100%)  by  visual  scoring  under  the  microscope  (40X).  Generally,  the  JE  virus  (with  32  TCIDjq 
vinr  load)  requires  6-7  days  of  incubation  to  achieve  maximum  CPE.  At  this  time,  all  wells  (excluding 
plastic  control  wells)  receive  50  yl  of  MTT  solution  (1.50)  mg/ml,  prepared  in  complete  EMEM). 

The  plates  are  incubated  7  hours  at  37°C/5%  C02  (in  the  dark)  to  allow  reduction  of  the 
tetrazolium  salt  to  the  formazan  product,  after  which  the  cells  are  lysed  and  the  formazan  is  solubilized 
by  the  addition  of  100  yl  of  a  lysing  solution  (10%  SDS-0.0IN  HC1)  to  all  wells.  If  the  MTT  solution 
is  added  in  the  morning,  the  lysing  agent  is  added  at  the  end  of  the  day,  and  lysis  occurs  overnight  (14  - 
15  hours  in  the  dark). 

3.3.5  Venezuelan  Equine  Encephalomyelitis  Virus  fVEl 

We  obtained  our  original  stock  of  Venezuelan  Equine  Encephalomyelitis  Virus,  Trinidad  Donkey 
strain,  from  Dr.  George  R.  French  of  The  Salk  Institute,  Swiftwater,  Pennsylvania. 
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The  virus  was  propagated  in  Vero  cells  (ATCC)  by  infection  at  a  moi  of  <0.1  PFU/cell.  Fluids 
from  infected  cultures  were  collected  three  days  post-infection  and  clarified  by  centrifugation  (5000  rpm, 
IS  min,  4°C)  in  a  Sorvall  SA-600  rotor.  The  supernatant  fluid  was  dispensed  into  0.5-ml  aliquots,  quick 
frozen  in  a  dry  ice-ethanol  bath  and  stored  at  -84°C.  One  aliquot  was  used  to  determine  TCID^  and 
PFU  titers  of  the  stock. 

The  standard  operating  procedure  is  an  MTT-based  assay  as  follows: 

Vero  cells  are  seeded  in  96-well  tissue  culture  plates  at  a  density  of  1.8  x  10*  cells/well  in  100  /xl 
complete  EMEM  and  incubated  overnight  at  37 °C/5%  C02. 

The  following  day,  the  medium  is  aspirated  out  of  the  wells  and  SO  /xl  of  vims  (diluted  to  a  virus 
load  of  32  TCID^well)  are  added  to  the  test  and  virus  control  wells.  The  toxicity  and  cell  control  wells 
receive  50  /xl  of  complete  EMEM.  The  plates  are  incubated  for  30  minutes  at  37°C/5%  C02  to  allow 
virus  to  adsorb. 

After  virus  adsorption,  the  test  wells  receive  an  additional  SO  /xl  of  a  2X  concentration  of  drug 
and  the  control  wells  receive  an  additional  SO  /xl  of  complete  EMEM.  The  total  volume  per  well  =  100 
/xl.  Generally  the  standard  drug  test  concentration  range  is  from  1.0  /xg/ml  to  320  /xg/ml. 

The  plates  are  incubated  at  37°C/5%  C02  until  the  virus  control  wells  exhibit  maximum  CPE 
(+4  =  100%)  by  visual  scoring  under  the  microscope  (40X).  Generally,  the  VEE  (with  32  TCID^  virus 
load)  requires  3  days  of  incubation  to  achieve  maximum  CPE.  At  this  time,  all  wells  (excluding  plastic 
control  wells)  receive  50  /xl  of  MTT  solution  (1  50)  mg/ml,  prepared  in  complete  EMEM). 

The  plates  are  incubated  7  hours  at  37°C/5%  C02  (in  the  dark)  to  allow  reduction  of  the 
tetrazolium  salt  to  the  formazan  product,  after  which  the  cells  are  lysed  and  the  formazan  is  solubilized 
by  the  addition  of  100  /xl  of  a  lysing  solution  (10%  SDS-0.01N  HC1)  to  all  wells.  If  the  MTT  solution 
is  added  in  the  morning,  the  lysing  agent  is  added  at  the  end  of  the  day,  and  lysis  occurs  overnight  (14-15 
hours  in  the  dark). 

3.3.6  Punta  Toro  Virus  (PT) 

We  obtained  our  original  stock  of  Punta  Toro  vims  (Adames  strain)  from  Dr.  Robert  Sidwell  of 
Utah  State  University.  His  vims  stock  originated  from  Dr.  Dominique  Pifat  of  USAMRIID. 

To  grow  vims  stocks,  Vero  cells  (ATCC)  were  infected  at  a  low  multiplicity  of  infection  (moi; 
_<.0.1)  in  MEM  supplemented  with  10%  inactivated  fbs.  Culture  fluid  was  collected  at  five  days  post¬ 
infection  and  clarified  by  centrifugation  (5000  rpm,  15  minutes,  4°C)  in  a  Sorvall  SA-600  rotor.  The 
supemate  was  dispensed  into  0.5-ml  aliquots,  then  frozen  and  stored  at  -84°C.  One  aliquot  was  used  to 
determine  a  TCID50  titer  and  a  plaque  forming  unit  (PFU)  titer  for  the  stock. 

The  standard  operating  procedure  is  an  MTT-based  assay  as  follows: 

Vero  cells  are  seeded  in  96-well  tissue  culture  plates  at  a  density  of  1.8  x  104  cells/well  in  100  /xl 
complete  EMEM  and  incubated  overnight  at  37°C/5%  C02. 

The  following  day,  the  medium  is  aspirated  and  all  cells  are  treated  with  100  /xl  of  pretreatment 
solution  for  30  minutes  at  37°C/5%  C02.  The  pretreatment  solution  is  composed  of  1%  DMSO  from 
a  100%  DMSO  stock  solution,  1%  DEAE-Dextran  from  a  2.0  mg/ml  stock  solution  in  sterile  water,  and 
98%  Hank’s  Balanced  Salt  Solution. 
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After  this  the  pretreatment  medium  is  aspirated  out  of  the  wells  and  SO  pi  of  virus  (diluted  to  a 
virus  load  of  32  TCID^well)  are  added  to  the  test  and  virus  control  wells.  The  toxicity  and  cell  control 
wells  receive  SO  pi  of  complete  EMEM.  The  plates  are  incubated  for  30  minutes  at  37°C/5%  CO2  to 
allow  virus  to  adsorb. 

After  virus  adsorption,  the  test  wells  receive  an  additional  SO  pi  of  a  2X  concentration  of  drug 
and  the  control  wells  receive  an  additional  SO  pi  of  complete  EMEM.  The  total  volume  per  well  =  100 
/d.  Generally  the  standard  drug  for  concentration  range  is  from  1  pg/ml  to  320  pg/ml. 

The  plates  are  incubated  at  37°C/5%  C02  until  the  virus  control  wells  exhibit  maximum  CPE 
(+4  =  100%)  by  visual  scoring  under  the  microscope  (40X).  Generally,  the  PT  virus  (with  32  TCID^ 
virus  load)  requires  6-7  days  of  incubation  to  achieve  maximum  CPE.  At  this  time,  all  wells  (excluding 
plastic  control  wells)  receive  SO  pi  of  MTT  solution  (1.S0)  mg/ml,  prepared  in  complete  EMEM). 

The  plates  are  incubated  7  hours  at  37°C /5%  C02  (in  the  dark)  to  allow  reduction  of  the 
tetrazolium  salt  to  the  formazan  product,  after  which  the  cells  are  lysed  and  the  formazan  is  solubilized 
by  the  addition  of  100  pi  of  a  lysing  solution  (10%  SDS-0.01N  HCI)  to  all  wells.  Generally  if  the  MTT 
solution  is  added  in  the  morning,  the  lysing  agent  is  added  at  the  end  of  the  day,  and  lysis  occurs 
overnight  (14  -  IS  hours  in  the  dark). 

3.3.7  Sandflv  Fever  Vims  (SF1 

We  obtained  our  original  stock  of  Sandfly  Fever  virus,  Sicilian  strain  (TC  adapted),  from  Dr. 
George  R.  French  of  the  Salk  Institute,  Government  Services  Division,  Swiftwater,  Pennsylvania. 

To  grow  virus  stocks,  Vero-76  cells  (Dr.  French,  Salk  Institute)  or  Vero  cells  (ATCC),  depending 
upon  availability,  were  pre-treated  with  DEAE-dextran  (25  pg/ml)  and  1  %  DMSO  in  growth  medium 
(MEM  containing  10%  inactivated  fbs)  for  30  minutes  at  37°C.  This  was  removed  and  then  the  cells 
were  infected  with  SF  virus  in  growth  medium  at  an  moi  of  0.1.  Virus  was  allowed  to  adsorb  for  one 
hour  at  37°C.  A  minimal  volume  of  growth  medium  was  then  added  and  the  cells  were  incubated  at 
37°C.  The  culture  fluid  was  collected  at  four  days  post  infection  and  clarified  by  centrifugation  (5000 
rpm,  IS  min,  4°C).  The  supernate  was  dispensed  into  0.S  ml  aliquots,  then  frozen  and  stored  at  -84 °C. 
One  aliquot  was  used  to  determine  TCID^  and  PFU  titers  for  the  stock. 

The  standard  operating  procedure  is  an  MTT-based  assay  as  follows: 

Vero  cells  are  seeded  in  96-well  tissue  culture  plates  at  a  density  of  1.8  x  104  cells/well  in  100  pi 
complete  EMEM  and  incubated  overnight  at  37°C/5%  C02. 

The  following  day,  the  medium  is  aspirated  and  all  cells  are  treated  with  100  pi  of  pretreatment 
solution  for  30  minutes  at  37°C/5%  C02.  The  pretreatment  solution  is  composed  of  1%  DMSO  from 
a  100%  stock  solution,  1%  DEAE-Dextran  from  a  2.S  mg/ml  stock  solution  in  sterile  water,  and  98% 
HBSS. 

After  this,  the  pretreatment  medium  is  aspirated  out  of  the  wells  and  SO  pi  of  virus  (diluted  to 
a  virus  load  of  32  TClD^well)  are  added  to  the  test  and  virus  control  wells.  The  toxicity  and  cell 
control  wells  receive  50  pi  of  complete  EMEM.  The  plates  are  incubated  for  30  minutes  at  37°C/5% 
CCtj  to  allow  virus  to  adsorb. 

After  virus  adsorption,  the  test  wells  receive  an  additional  SO  pi  of  a  2X  concentration  of  drug 
and  the  control  wells  receive  an  additional  SO  pi  of  complete  EMEM.  The  total  volume  per  well  =  100 
pi.  Generally  the  standard  drug  concentration  range  is  from  1  pg/ml  to  320  pg/ml. 
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The  plates  are  incubated  at  37°C/5%  C02  until  the  virus  control  wells  exhibit  maximum  CPE 
(+4  *  100%)  by  visual  scoring  under  the  microscope  (40X).  Generally,  the  SF  virus  (with  32  TCID^ 
virus  load)  requires  6-7  days  of  incubation  to  achieve  maximum  CPE.  At  this  time,  all  wells  (excluding 
plastic  control  wells)  receive  SO  jd  of  MTT  solution  (1.S0)  mg/ml,  prepared  in  complete  EMEM). 

The  plates  are  incubated  7  hours  at  37°  C/5  %  C02  (in  the  dark)  to  allow  reduction  of  the 
tetrazolium  salt  to  the  formazan  product,  after  which  the  cells  are  lysed  and  the  formazan  is  solubilized 
by  the  addition  of  100  pi  of  a  lysing  solution  (10%  SDS-0.01N  HC1)  to  all  wells.  Generally  if  the  MTT 
solution  is  added  in  the  morning,  the  lysing  agent  is  added  at  the  end  of  the  day,  and  lysis  occurs 
overnight  (14  -  IS  hours  in  the  dark). 

3.3.8  Hantaan.  Yina-tHTM) 

We  obtained  several  vials  of  Hantaan  Virus,  strain  76-118,  (formerly  referred  to  as  Korean 
Hemorrhagic  Fever  Virus,  KHF)  from  Dr.  John  W.  Huggins  and  Mr.  Orville  Brand  of  USAMRIID. 
Initial  attempts  to  plaque  this  virus  in  a  routine  plaque  assay  were  unsuccessful.  Discussions  with  Dr. 
Huggins  and  Mr.  Brand  indicated  that  the  quality  of  the  reagents  used  in  the  assay  is  critical.  Mr.  Brand 
graciously  supplied  us  with  a  shipment  of  his  tested  cell  culture  supplies  and  fresh  cultures  of  Vero  VSC- 
6  cells  to  use  in  assaying  KHF  virus. 

Six-well  culture  trays  of  VSC-6  cells  were  seeded  at  a  density  of  3.75  x  105  cells/well  with  MEM 
containing  5%  horse  serum,  5%  Nu  serum,  10  mM  HEPES  buffer,  2  mM  glutamine,  1  mM  sodium 
pyruvate,  and  penicillin/streptomycin  (at  100  units  and  100  /tg/ml,  respectively)  and  incubated  at  37°C 
in  a  5%  C02  humidified  atmosphere.  As  suggested  by  Mr.  Brand,  KHF  virus  was  diluted  ten-fold  in 
MEM  with  supplements  and  stored  at  4°C  and  stored  overnight  prior  to  assay. 

The  following  day,  the  culture  medium  was  aspirated  and  0.4  ml  of  virus  dilution  was  added  to 
duplicate  cultures.  Two  cultures  per  tray  were  mock-infected  with  0.4  ml  MEM.  Culture  trays  were 
incubated  for  1  hour  at  378C  and  swirled  every  15  minutes. 

After  1  hour  adsorption,  2.5  ml  of  overlay  consisting  of  cell  culture  medium  plus  0.6%  agarose 
was  added  to  each  culture.  The  trays  were  reincubated  at  37°C.  Seven  days  after  infection,  a  2.0  ml 
volume  of  overlay  was  added  to  each  culture  and  the  cultures  reincubated.  Twelve  days  after  infection, 
1  ml  of  overlay  with  neutral  red  was  added  to  each  well.  Culture  trays  were  reincubated  and  observed 
for  plaques  from  Day  13  to  Day  20,  post  infection. 

Testing  of  antiviral  compounds  against  the  Hantaan  virus  was  temporarily  suspended  in  our 
laboratory  to  complete  the  development  of  the  ELISA  system  then  testing  was  carried  out  at  USAMRIID 
Ft.  Detrick,  Maryland  under  the  direction  of  Dr.  John  Huggins. 

3.3.9  Pichinde  Virus  (PIC! 

Vero  cells,  obtained  from  Dr.  George  R.  French  of  The  Salk  Institute,  Swiftwater,  Pennsylvania, 
were  maintained  in  Eagle’s  Minimal  Essential  Medium  containing  10%  fetal  bovine  serum.  Baby  hamster 
kidney  (BHK-21)  cells  were  obtained  from  the  American  Type  Culture  Collection  and  maintained  in 
MEM  containing  10%  newborn  calf  serum  and  10%  tryptose  phosphate  broth. 

Pichinde  virus  strain  4763  was  obtained  from  Dr.  J.  Gangemi  of  the  University  of  South 
Carolina,  School  of  Medicine.  The  virus  preparation  received  was  that  of  a  guinea  pig  spleen 
homogenate  from  Pichinde  virus  infected  guinea  pigs.  After  amplifying  this  virus  preparation  in  BHK-21 
cells,  a  three-time  plaque-purified  virus  preparation  was  generated  in  Vero  cells.  The  plaque-purified 
virus  was  amplified  twice  in  BHK-21  cell  cultures  and  stored  at  -84°C  as  a  virus  seed  stock.  Several 
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preparations  of  virus  used  for  plaque-reduction  assays  were  prepared  by  infecting  BHK-21  cells  with  seed 
stock  virus  at  a  multiplicity  of  infection  of  1  PFU/cell.  Culture  fluids  collected  three  days  post-infection 
were  clarified  by  centrifugation  at  600  x  g  for  5  min.,  frozen  rapidly  in  a  dry  ice/ethanol  bath  and  stored 
at  -84 SC  in  small  aliquots.  These  preparations  had  virus  titers  ranging  firom  6.4  x  107  to  1.2  x  109 
PFU/ml. 

Vero  cells,  seeded  into  six-well  cell  culture  trays  at  a  density  of  8  x  10s  cells  per  well,  were 
incubated  at  37  °C  in  a  humidified  5%  C02  incubator.  The  following  day  the  cultures  were  examined 
microscopically  for  confluency.  Ribavirin  and  experimental  antiviral  drugs  were  serially  diluted  in  half- 
log10  increments  in  MEM  containing  10%  fbs.  The  final  test  concentration  range  was  from  1  - 
320/tg/ml.  Culture  fluids  were  removed  by  aspiration  and  to  four  of  the  six  cultures  of  each  tray  were 
added  a  0.2  ml  inocula  of  PIC  virus  diluted  in  MEM  containing  10%  fbs  so  as  to  contain  40  to  80  PFU. 
To  the  remaining  cultures  of  each  tray,  0.2  ml  of  culture  medium  alone  was  added.  The  cultures  were 
reincubated  as  above  and  periodically  shaken  so  that  the  inoculum  was  dispensed  over  the  entire 
monolayer. 

One  hour  later,  0.2  ml  of  the  appropriate  dilution  of  drug  was  added  to  three  of  the  virus-infected 
cultures  (virus-infected,  treated)  and  to  one  of  the  mock-infected  cultures  (toxicity  control)  on  each  tray. 
To  the  remaining  mock-infected  (cell  control)  and  virus-infected  (virus  control)  cultures  were  added  0.2 
ml  of  MEM  containing  10%  fbs.  ‘  The  culture  fluids  were  mixed  by  shaking  the  culture  trays,  then  1.6 
ml  of  agar  overlay  was  added  and  each  culture  was  thoroughly  mixed  as  above.  The  cultures  were  set 
on  a  level  surface  until  the  agar  overlay  solidified  and  were  then  reincubated  at  37°C.  The  agar  overlay 
used  in  the  assay  contained  Eagle’s  MEM,  fetal  bovine  serum,  glutamine,  non-essential  amino  acids, 
sodium  bicarbonate,  and  Noble  agar  in  final  concentrations  of  lx,  2%,  1  mM,  ImM,  2.2  mg/ml  and  1%, 
respectively. 

Three  days  later  2  ml  of  a  sterily  filtered  neutral  red  solution  (0.08  mg/ml  in  PBS)  was  added 
to  each  culture.  Cultures  were  reincubated;  then  six  to  eight  hours  later  plaques  were  examined  and 
counted.  With  each  daily  assay,  Ribavirin  (positive  control  antiviral  drug)  was  included  in  a  parallel 
assay.  Drug  cytotoxicity  was  microscopically  evaluated  and  rated  as  with  CPE-inhibition  assays. 

3.3.10  Vesicular  Stomatitis  virus  (VSV) 

The  VSV  (Indiana  strain)  was  obtained  from  Dr.  Robert  Sidwell,  Utah  State  University,  Logan, 
Utah  in  1973.  Dr.  Sidwell  had  originally  obtained  the  virus  from  the  ATCC.  Since  the  virus  has  been 
in  this  laboratory,  it  has  been  passaged  S  times  in  L929  cells. 

The  L929  cells  were  obtained  from  the  ATCC  and  have  been  carried  in  continuous  passage  or 
stored  frozen  in  liquid  nitrogen.  The  medium  used  to  maintain  the  L929  cells  was  Eagle’s  minimum 
essential  medium  supplemented  with  10%  or  5%  heat-inactivated  fetal  bovine  serum,  100  units  penicillin 
per  ml,  and  100  p g  streptomycin  per  ml  (EMEM  +  10%  or  5%  heat-inactivated  fbs). 

From  November  16,  1988  to  January  13,  1989,  CPE-inhibition  assay  was  used  to  assay  the  drugs 
against  VSV.  The  L929  cells  were  seeded  into  the  96-well  plates  at  a  concentration  of  4  x  104  cells  per 
well  in  0.2  ml  medium.  The  cells  were  pregrown  for  20  hrs.  before  the  addition  of  drug  and  virus. 

Stock  virus  was  pretitered  according  to  the  method  of  Reed  and  Muench  (1938)  and  diluted  in 
cell  culture  medium  to  yield  32  TCID^  (tissue  culture  infectious  dose,  50%)  units  per  0. 1  ml.  Antiviral 
assays  were  designed  to  test  seven  0.5-Iog)0  concentrations  of  each  compound  in  triplicate  against  the 
challenge  viruses.  If  drug  cytotoxicity  was  provided,  then  drug  concentrations  were  chosen  to  range  from 
toxic  to  noncytotoxic.  If  no  cytotoxicity  information  was  available,  testing  began  at  320  pg/ml.  To  each 
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of  the  replicate  host  cell  cultures  was  added  0.1  ml  of  the  test  drug  solution  and  0.1  ml  of  virus 
suspension.  Cell  controls  containing  medium  alone,  virus  controls  containing  medium  and  virus,  and 
drug  cytotoxicity  controls  containing  medium  and  each  drug  concentration  were  included  on  each  plate. 
The  plates  were  incubated  at  37  °C  and  virus-induced  CPE  were  scored  on  Day  3  post-virus  infection. 

The  degree  of  inhibition  of  virus-induced  CPE  and  the  degree  of  drug-induced  cytotoxicity  were 
observed  microscopically.  CPE  were  scored  numerically  from  0  (normal  uninfected  cells)  to  4  (100% 
virus-induced  cell  destruction)  for  each  individual  culture  as  follows: 

4  =  Viral  CPE  observed  in  100%  of  the  cells 

3  =  Viral  CPE  observed  in  75%  of  the  cells 

2  =  Viral  CPE  observed  in  50%  of  the  cells 

1  =  Viral  CPE  observed  in  25  %  of  the  cells 

0  =  No  CPE;  normal  cell  monolayer 
u  =  Unsatisfactory  test,  e.g.,  contamination  or  leakage 
t  =  Drug  is  toxic  to  cells,  CPE  not  discernible 
p  =  Drug  is  partially  toxic  to  cells,  cell  monolayer  is 
intact  so  that  CPE  may  be  discernible 

Antiviral  activity  was  determined  by  calculating  the  degree  of  inhibition  of  virus-induced  CPE 
in  drug-treated,  virus-infected  cell  cultures  by  means  of  a  virus  rating  (VR).  The  VR  is  a  standard 
weighted  measurement  of  antiviral  activity  taking  into  account  both  the  degree  of  CPE  inhibition  and  drug 
cytotoxicity,  and  was  determined  by  a  modification  of  the  method  of  Ehrlich  et  al.  (1965).  The  VR  was 
calculated  as  0.1  of  the  sum  of  the  numerical  differences  between  the  recorded  CPE  grade  of  each  test 
well  and  that  of  the  corresponding  virus  control  culture.  Numerical  differences  between  the  reading  of 
test  wells  containing  a  drug  concentration  which  was  partially  cytotoxic  Op)  and  their  corresponding  virus 
controls  were  halved.  As  requested  by  USAMRIID,  the  VR  was  also  reported  by  the  method  of  Sidwell 
and  Huffman  (1971).  This  virus  rating  (VR*)  was  calculated  by  dividing  the  VR  obtained  by  the  method 
of  Ehrlich,  et  al.  (1965)  by  3.  The  inhibitory  drug  concentration  which  reduced  the  CPE  by  50%  (IDjq) 
was  calculated  by  using  a  regression  analysis  program  for  semilog  curve  fitting.  A  therapeutic  index  (TI) 
for  each  active  test  compound  for  each  susceptible  virus  was  determined  by  dividing  the  minimum 
cytotoxic  concentration  (MTC)  of  the  test  compound  by  the  IDjq. 

From  January  14,  1989  to  November  15,  1989,  the  following  procedure  was  used  to  evaluate 
drugs  in  the  MTT  assay.  L929  cells  were  seeded  into  96-well  tissue  culture  plates  at  a  concentration  of 
4  x  104  cells/well  on  the  day  before  the  cells  were  used  for  the  assay.  A  volume  of  50  /d  of  the 
appropriate  drug  concentration  and  50  pi  of  a  virus  suspension  containing  32  CCID^  of  virus  were  added 
per  well.  On  Day  3  after  virus  infection  when  CPE  was  complete  in  the  virus  controls,  50  fd  of  a 
solution  containing  2  mg/ml  MTT  in  Eagle’s  MEM  +  5%  heat-inactivated  fetal  bovine  serum  was  added. 
The  cultures  were  incubated  with  MTT  for  7  hours  before  addition  of  100  /il  of  10%  SDS:0.01VHC1 
per  well.  The  cultures  were  incubated  overnight  and  the  following  day  the  optical  density  was  read  at 
570  nm  on  a  Perkin-Elmer  Lambda  plate  reader. 

3.3.11  In  Vitro  Antiviral  Screening;  Retroviruses: 

3  3.11.1  Primary  Screen ing-HIV 

3.3.11.1.1  MQdififlLProder.assay 

We  obtained  the  human  OKT4+  T-cell  clone,  ATH8,  from  Dr.  Samuel  Broder’s  laboratory  (NCI) 
through  Dr.  Hiroaki  Mitsuya.  This  cell  line  is  quite  sensitive  to  the  cytopathic  effect  of  Human 
Immunodeficiency  Virus  (HIV).  We  propagated  these  cells  in  RPMI  1640  medium  supplemented  with 
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4  mM  glutamine,  15%  beat-inactivated  fetal  bovine  serum,  antibiotics  (50  units  of  penicillin  and  50  fig 
of  streptomycin  per  ml),  and  50  units  of  recombinant-derived  human  interleukin-2  (ala- 125;  AMGen 
Biologicals)  per  ml.  The  clone  H9  cell  line,  an  OKT4+  human  T-cell  line  that  is  permissive  for  HIV 
replication  but  largely  resistant  to  virus-induced  CPE,  H9  cells  productively  infected  with  the  HTLV-mB 
strain  of  HIV,  and  H9  cells  productively  infected  with  the  RF-II  Haitian  variant  of  HIV  were  obtained 
from  Dr.  Robert  Gallo’s  laboratory  (NCI)  through  Dr.  Howard  Streicher.  We  propagated  these  cell  lines 
in  RPMI 1640  medium  supplemented  with  4mM  glutamine,  20%  heat-inactivated  fetal  bovine  serum,  and 
antibiotics  (50  units  of  penicillin  and  50/ig  of  streptomycin  per  ml).  For  infectious  virus  we  used 
undiluted  culture  supemates  form  H9/HTLV-IIIB  producer  cells.  We  have  found  that  supernate  collected 
48  hours  post-cell  passage  shows  the  best  infectivity. 

The  initial  screening  of  all  compounds  received  from  USAMRIID  for  retrovirus  antiviral  activity 
was  done  using  the  modified  CPE-inhibition  assay  developed  by  Broder  and  co-workers  (Mitsuya  et  al., 
1985  and  1986).  This  assay  is  based  on  the  ability  of  uninfected  ATH8  cells  to  grow  and  form  a  pellet 
at  the  bottom  of  a  culture  tube.  Starting  about  4  days  after  HIV  addition,  infected  ATH8  cells  began  to 
die  and  the  pellet  started  to  break  up.  The  cell  pellet  was  completely  destroyed  within  10  days.  The 
protective  effect  of  test  compounds  was  assessed  by  adding  them  at  varying  concentrations  to  the  cultured 
cells  at  the  time  of  virus  infection,  then  monitoring  the  status  of  the  cell  pellet. 

ATH8  cells  were  used  as  the  primary  target  cells  in  the  HIV-induced  CPE-inhibition  assay.  Cells 
were  treated  with  polybrene  (2/xg/ml  in  growth  medium)  for  30  minutes  at  37°C,  then  collected  by  gentle 
centrifugation  (40  xg  for  15  minutes  at  room  temperature)  and  resuspended  in  clarified  (8000  xg  for  15 
minutes  at  4°C)  supernate  freshly  harvested  form  48  hour  post-passage  H9/HTLV-IIIB  cells.  Following 
a  60-minute  adsorption  period  at  37  °C,  the  cells  were  dispensed  into  the  U-bottom  wells  of  96-well  trays 
(2  x  104  cells  in  0.1  ml  per  well).  An  equal  volume  (0.1  ml)  of  supplemented  RPMI  1640  medium 
containing  test  compound  and  twice  the  normal  concentration  of  interleukin-2  was  then  added  to  each 
well.  Test  compounds  were  evaluated  at  seven  half-log|0  dilutions.  Triplicate  virus-infected  cultures  and 
one  uninfected  compound  cytotoxicity  control  culture  were  included  at  each  dosage  level.  Cultures  were 
incubated  at  37  °C  in  a  humidified  atmosphere  of  5%  C02  in  air.  The  sizes  of  the  cell  pellets  in  the  test 
compound  wells  were  compared  to  the  pellet  sizes  of  infected  and  uninfected  cell  control  wells  daily  for 
10  days.  On  day  10  post-infection  aliquots  were  taken  from  selected  individual  wells  and  the  total  cell 
number  and  cell  viability  (based  on  trypan-blue  dye-exclusion)  were  determined.  Dideoxycytidine  was 
included  as  a  positive  control  with  each  set  of  compounds  tested. 

3.3.11.1.2  XTT  Assay 

In  order  to  accommodate  the  large  volume  of  screening  required  by  the  NCI  modification  of  this 
contract,  an  automated  assay  system  was  adapted  based  on  the  screening  program  in  use  by  the  NCI 
Developmental  Therapeutics  Program.  We  have  used  the  human  T-cell  line  MT-2  (Harada  et  al .,  1985) 
in  these  assays.  These  cells  have  growth  characteristics  resembling  transformed  cells,  do  not  require 
interleukin,  and  undergo  a  lytic  infection  with  HIV.  They  are  therefore  well  suited  to  a  large  scale 
screening  program. 

This  assay  resembles  the  modified  Broder  assay  in  the  virus  and  drug  inoculation  regimens.  At 
the  time  of  assay  analysis,  however,  the  XTT  assay  involves  addition  of  a  tetrazolium  dye  (XTT)  which 
is  converted  by  viable  cells  to  a  soluble  formazan  derivative  which  is  measured  by  optical  density  (O.D.). 
The  O.D.  value  obtained  for  a  given  well  is  proportional  to  the  number  of  viable  cells  in  the  well  and 
is  therefore  a  measure  of  virus-induced  CPE  (and  also  cytotoxicity)  or  conversely,  the  inhibition  of  CPE 
by  a  test  compound. 

As  developed  by  the  NCI  (Developmental  Therapeutics  Program),  the  optical  densities  were  read 
by  an  automated  plate  reader  which  is  interfaced  to  a  computer.  In  addition  to  collecting  and  analyzing 
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the  test  data,  the  computer  system  maintained  schedules  and  plate  identification  numbers.  The  computer 
in  the  testing  laboratory  was  linked  to  a  unit  in  the  compound  preparation  laboratory  and  both  were  on 
line  to  a  mainframe  computer  at  the  NCI. 

Assays  were  scheduled  for  testing  using  the  ASGN  module  of  the  IVSS.  We  have  begun  specific 
drug  assignments  rather  than  utilizing  the  priority  designation  system  from  the  mainframe  Master  files 
as  we  did  at  the  beginning  of  the  program.  We  changed  this  method  primarily  because  the  AVAIL 
module  of  the  IVSS  system,  as  written,  cannot  differentiate  varying  cell  line  assignments  and  the  in  vitro 
screening  program  now  uses  2  cell  lines,  MT-2  and  CEM. 

In  addition  to  AVAIL  and  ASGN  which  are  accessed  under  MS-DOS  on  the  IBM-370,  there  are 
XENIX  operating  system  programs  stored  on  a  micro-computer  in  the  treatment  laboratory.  These 
XENIX  modules  of  the  IVSS  include  Plate  inoculation,  Drug  Addition,  Stain  Addition,  and  Plate 
Reading.  The  plate  reading  module  uses  a  V  MAX  Kinetic  Micro  plate  reader  interfaced  to  the  XENIX 
program  on  the  micro-computer.  Data  from  this  computer  is  automatically  up-loaded  and  down-loaded 
from  the  IVSS  system  managed  by  VSE  in  Alexandria,  VA.  Plate  Analysis  Reports  are  automatically 
generated  and  printed  locally  during  Plate  Read  before  automatic  up-load  of  the  data  to  the  mainframe. 

Requests  for  additional  quantities  of  drugs  to  be  retested,  and  periodic  over-all  status  reports  were 
communicated  to  DTP  staff  primarily  through  electronic  mail  services  on  the  NIH  mainframe  computers. 

3.3.11.2  Secondary  Evaluations 

3.3.11.2.1  Feline  Leukemia  Virus  -  FAIPS  Variant  (FeLV) 

We  obtained  our  initial  stock  of  Feline  Leukemia  Virus,  FAIDS  variant  from  Dr.  Ed  Hoover  of 
Colorado  State  University. 

Following  the  procedure  for  growing  stock  virus  established  by  Dr.  Hoover,  feline  embryonic 
fibroblasts,  AH-927  (Dr.  Hoover),  were  grown  in  MEM  containing  10%  inactivated  FBS  and  1%  non- 
essential  amino  acids.  Twenty-four  hours  prior  to  infecting  with  virus,  the  cells  were  subcultured  at  a 
ratio  of  1:4  and  0.2ml  of  Polybrene  (2  mg/ml  stock)  was  added  for  each  100  ml  growth  medium.  On 
the  day  of  infection,  the  growth  medium  was  removed  and  the  cells  were  washed  twice  with  PBS.  The 
virus  inoculum  was  allowed  to  adsorb  for  1  hour  at  37°C.  The  virus  inoculum  was  removed,  the  cells 
washed  twice  with  PBS,  and  then  a  minimal  volume  of  growth  medium  containing  Polybrene  was  added. 
After  five  days  incubation  the  culture  fluid  was  collected  and  clarified  by  centrifugation  (5000  rpm  x  15 
min).  The  supernate  was  dispensed  into  1.0-ml  aliquots,  frozen,  and  then  stored  at  -120°C.  One  aliquot 
was  used  to  determine  the  TCID50  and  the  focus  forming  unit  (FFU)  titers  of  the  stock. 

Antiviral  screening  of  compounds  for  activity  against  FeLV-FAIDS  was  performed  in  96-well 
trays  (Corning).  This  screening  procedure  is  a  modification  of  the  FeLV  infectivity  assay  established  by 
Fischinger  et  al.,  (1974).  Forty-eight  hours  prior  to  the  assay,  the  indicator  cells,  81C  (obtained  from 
D.  Graves,  University  of  Oklahoma,  Oklahoma  City,  OK)  were  subcultured  at  a  ratio  of  1 :2.  Twenty 
hours  prior  to  the  assay,  96-wells  trays  were  seeded  with  the  81C  cells  at  5  x  103  cells/well.  On  the  day 
of  the  assay,  the  cells  were  pretreated  for  30  minutes  at  37°C  with  DEAE-dextran  (25  /ig/ml)  in  0.1  ml 
Hanks  balanced  salt  solution.  This  was  removed  and  then  0.1  ml  of  growth  medium  containing  32 
TCIDjo  of  FeLV-FAIDS,  or  0. 1  ml  of  growth  medium  alone,  was  added  to  each  well.  The  virus  was 
allowed  to  adsorb  for  1  hour,  then  0.1  ml  of  test  or  control  compound  (2',3'-dideoxycytidine  or  3'- 
azidothymidine),  or  growth  medium  was  added.  Plates  were  incubated  at  37°C.  Cells  were  fed  fresh 
growth  medium  containing  compound  on  day  4  post-infection.  Culture  media  were  completely  changed 
and  replaced  with  fresh  media  containing  compound  on  day  7  post-infection.  On  day  10  post-infection 
the  cells  were  fixed  by  addition  of  100/d  buffered  formalin  for  at  least  1  hour  at  room  temperature  all 
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liquid  was  then  removed  and  then  the  cells  were  stained  with  0.1%  Coomassie  Brilliant  Blue  R-250.  The 
plates  were  rinsed  with  deionized  water,  allowed  to  dry,  and  then  observed  microscopically  for  CPE  and 
drug  cytotoxicity. 

3.3.11.2.2  Simian  Retrovirus  -  SAIDS  fSRV-2) 

We  received  from  Dr.  Che-Chung  Tsai  one  T25  flask  and  one  15  ml  tube  of  a  co-culture  of  Raji 
cells  infected  with  a  simian  type  D  retrovirus  (SRV-2)  isolated  from  a  macaque  with  SAIDS  at  the 
Washington  Regional  Primate  Research  Center.  Subsequently,  we  purchased  uninfected  Raji  cells  (CCL- 
86)  from  the  ATCC  for  the  purpose  of  making  fresh  co-cultures  with  which  to  propagate  the  virus. 
These  cells  were  successfully  gown  in  Iscove’s  Modified  Dulbecco’s  Medium  containing  15%  fetal  bovine 
serum  (complete  Iscove’s).  The  cells  were  subcultured  every  three  days  by  a  split  ratio  of  1:3.  This 
yielded  approximately  3  -  5  x  10s  cells/ml. 

Co-cultures  of  normal  Raji  cells  and  Raji  cells  infected  with  SRV-2  were  also  maintained  in 
complete  Iscove’s.  These  cells  were  subcultured  every  three  days  by  a  split  ratio  of  1:3  (yield  =  3-5 
x  Hr  cells/ml).  Raji  cells  and  infected  co-cultures  were  maintained  regularly.  Fresh  co-cultures  were 
routinely  set  up  according  to  the  procedure  provided  by  Dr.  Che-Chung  Tsai  of  the  Washington  Regional 
Primate  Research  Center.  Briefly,  1  ml  of  8  ml  of  an  actively  growing  co-culture  was  added  to  a  T25 
flask  containing  8  ml  of  complete  Iscove’s  medium  to  which  0.5  ml  of  actively  growing  Raji  cells  had 
been  added.  This  new  co-culture  was  incubated  at  37°C  with  5%  C02  with  the  flask  in  an  upright 
position. 

The  antiviral  screening  of  compounds  against  the  SAIDS  virus  was  performed  by  a  syncytia- 
inhibition  assay  on  Raji  cells.  Compounds  were  diluted  in  complete  Iscove’s  medium  and  then  100  pi 
of  each  dilution  was  added  to  the  appropriate  wells  of  a  96-well  plate.  Actively  growing  Raji  cells,  5  x 
103  cells  in  50  pi  of  complete  Iscove’s  medium,  were  then  added  to  each  well.  This  was  followed  by 
the  addition  of  50  pi  of  clarified  supemate  from  an  SRV-2/Raji  cell  co-culture.  Plates  were  incubated 
at  37  °C  in  a  humidified  atmosphere  containing  5%  CO^.  Syncytia  were  counted  on  day  seven  post¬ 
infection.  Drug  toxicities  were  ascertained  by  comparing  viable  cell  counts  of  uninfected,  drug-treated 
samples  to  the  viabilities  of  uninfected,  untreated  controls. 

3.3.11.2.3  Murine  AIDS  (MAIDS) 

Drug  testing  was  begun  in  the  CAS-BR-M  murine  leukemia  virus  plaque-reduction  assay  on 
compounds  which  had  demonstrated  significant  antiviral  activity  in  the  HIV  primary  screen.  The  CAS- 
BR-M  murine  leukemia  virus  was  obtained  from  Dr.  John  Billelo,  V.  A.  Medical  Center,  Baltimore,  MD. 
Dr.  Billelo  provided  a  culture  of  infected  SC-1  producer  cells  which  were  propagated,  and  the  supernatant 
containing  infectious  virus  was  used  for  the  stock  virus.  These  producer  cells  were  maintained  in 
Dulbecco’s  MEM  supplemented  with  10%  heat-inactivated  fetal  bovine  serum. 

The  continuous  passage  SC-1  feral  mouse  embryo  cell  line  and  the  continuous  passage  rat  XC 
sarcoma  cell  line  (obtained  from  the  American  Type  Culture  Collection,  Rockville,  MD)  were  used  for 
the  plaque  assay.  Eagle’s  MEM  with  Earle’s  balance  salt  solution  supplemented  with  5%  or  10%  heat- 
inactivated  FBS  was  used  as  the  growth  medium  for  the  propagation  of  both  cell  lines. 

Falcon  6-well  tissue  culture  plates  were  seeded  with  1.75  x  105  cells  per  well  in  a  total  volume 
of  2.5  ml  EMEM  containing  5%  inactivated  FBS.  Twenty  hours  after  the  cells  were  seeded,  the  medium 
was  decanted  and  2.5  ml  DEAE-dextran  (25  pg/ml  in  phosphate  buffered  saline)  was  added  to  each  well. 
The  cultures  were  incubated  at  37°C  for  1  hour,  after  which  the  DEAE-dextran  solution  was  decanted 
and  the  cell  layers  rinsed  once  with  2.5  ml  PBS.  Normal  cell  controls  were  refed  with  2.5  ml  medium 
alone  (no  virus  or  drug).  Drug  control  cultures  received  2.5  ml  of  medium  containing  drug  but  no  virus. 
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Virus-infected  control  cultures  received  0.5  ml  of  the  appropriate  dilution  of  stock  CAS-BR-M  to  produce 
countable  plaques  plus  2.0  ml  medium.  The  test  samples  received  0.5  ml  of  the  appropriate  virus  dilution 
plus  2.0  ml  of  the  appropriate  drug  dilution.  Six  concentrations  of  each  test  compound  diluted  in  serial 
half-log10  dilutions  were  tested. 

Triplicate  wells  for  each  concentration  of  test  compound  and  6  virus  and  6  cell  control  cultures 
were  included  in  each  assay.  Hemacytometer  cell  counts,  using  the  trypan  blue  dye-exclusion  test  for 
viability  were  done  on  duplicate  cell  control  cultures  at  the  time  of  virus  inoculation. 

On  day  three  post-virus  inoculation,  the  cultures  were  irradiated  with  an  ultraviolet  lamp  for  20 
seconds  and  XC  cells  were  added  to  each  culture  (5  x  10s  cells/well  in  2.5  ml  EMEM  containing  10% 
inactivated  FBS).  Viable  cell  counts  were  made  on  control  and  drug-treated  SC-1  cell  cultures. 

On  day  three  post-UV  irradiation,  the  cultures  were  fixed  with  formalin  and  stained  with  crystal 
violet.  The  plaques  were  counted  with  the  aid  of  a  dissection  microscope. 

Antiviral  activity  in  the  CAS-BR-M  plaque-reduction  assay  was  expressed  in  terms  of  the 
reduction  in  the  mean  number  of  plaques  counted  in  the  drug-treated,  virus-infected  cultures  compared 
with  the  mean  number  of  plaques  counted  in  the  untreated,  virus-infected  control  cultures  (percent  of 
control).  The  MIC^  and  a  TI  were  also  calculated. 
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3.4  Prescreen  Assays  (YF.  VE.  PT): 


Large  numbers  of  plant  extracts  are  available  for  screening  for  in  vitro  antiviral  activity.  We 
were  requested  to  develop  an  assay  that  would:  1)  allow  more  compounds  to  be  evaluated  per  microtiter 
plate  than  in  the  regular  antiviral  screen  and  2)  prescreen  plant  extracts  as  well  as  other  compounds  for 
activity  against  two  indicator  viruses.  The  three  viruses  selected  by  USAMRIID  for  this  purpose  were 
the  attenuated,  vaccine  strain  (17D)  of  Yellow  Fever  virus  (YF)  and  Punta  Toro  virus  (PT)  and 
Venezuelan  Equine  Encephalomyelitis  virus  (VE).  The  prescreen  assay  should  select  candidate 
compounds  for  screening  against  the  Asibi  strain  of  YF  and  the  other  target  RNA  viruses  in  the  full 
screen. 

A  prescreen  procedure  was  developed  which  utilizes  MTT  and  evaluates  five  compounds  per  virus 
per  96-well  plate. 

Host  Cells.  Vero  cells  are  seeded  as  monolayer  cultures  in  COSTAR  96-well  plates  at  18,000/0.2 
ml/well  in  MEM  +  10%  heat-inactivated  fetal  bovine  serum  (Afbs).  The  plates  are  incubated 
approximately  24  hours  prior  to  use. 

Challenge  Virus.  The  17D  strain  of  YF  virus  was  originally  obtained  by  Dr.  Lori  Brando  from 
the  Alabama  Public  Health  Department  in  Birmingham,  Alabama.  The  Adames  strain  of  PT  virus  was 
obtained  from  our  regular  screen.  Stock  virus  pools  were  prepared  by  passaging  and  titrating  each  virus 
in  Vero  cell  monolayers.  For  use  in  the  prescreen  assays,  PT  virus  is  diluted  in  experiment  medium 
(MEM  +  2%  Afbs)  to  yield  an  inoculum  of  32  CCID^  per  well.  The  challenge  dose  of  YF  virus  had 
to  be  increased  from  32  to  64  CCIDso/well  in  order  to  obtain  sufficient  CPE  and  cell-kill  by  6  days  post¬ 
infection.  An  antiviral  screening  assay  as  long  as  7  or  8  days  would  require  replacing  the  culture  fluids 
with  fresh  drug  during  the  incubation  period,  thus  increasing  the  cost  of  the  assay. 

Test  compounds  are  dissolved  or  suspended  in  DMSO  or  H20,  then  diluted  in  serial  tenfold 
dilutions  in  experiment  medium  to  yield  final  concentrations  of  1000,  100,  10  and  1  /ig/ml  in  the  plate 
wells.  Selenazofiirin  (AVS-0253)  is  utilized  as  a  positive  control  drug  for  YF  and  VE;  the  control  drug 
for  PT  is  Ribavirin  (AVS-0001).  AVS-6724  (2-Thio-6-Azauridine)  has  been  tested  against  all  three 
viruses  as  a  possible  candidate  positive  control  drug. 

Assay  Procedure.  The  assay  is  designed  to  evaluate  four  1.0  log,0  concentrations  of  each 
compound  in  duplicate  against  the  challenge  virus.  MEM  +  2%  Afbs  serves  as  the  experiment  medium. 
Cell  culture  medium  is  removed  from  the  plate  wells.  To  each  of  duplicate  test  wells  containing  replicate 
cell  monolayers,  100  y\  of  each  test  drug  solution  (or  suspension)  and  100  jxl  of  the  challenge  virus 
(diluted  in  experiment  medium)  are  dispensed.  Ceil  controls  (6/plate)  containing  200  yX  medium,  virus- 
infected,  untreated  cell  controls  (6/plate)  containing  virus  and  medium  and  drug  cytotoxicity  controls 
(1/drug  concentration)  containing  cells,  medium  and  test  drug  are  included  on  each  plate.  Medium 
(Reagent)  color  controls  (no  cells),  and  drug  colorimetric  controls  (drug  +  medium  -  no  cells) 
accompany  each  test.  The  covered  plates  are  incubated  at  37  °C  in  a  humidified  atmosphere  containing 
2%  C02.  When  CPE  reach  100%,  6  days  post  infection,  20  yl  aliquots  of  MTT  (5  jtg/ml  solution  in 
PBS)  are  added  to  each  well.  The  plates  are  incubated  at  37°C  for  six  hours  to  allow  reduction  of  the 
MTT  to  the  formazan  form.  Then  40  yl  aliquots  of  a  30%  solution  of  SDS  in  0.02  NHC1  are  added  to 
the  plate  wells.  The  plates  are  incubated  overnight  to  allow  the  SDS  to  lyse  the  cells  and  to  dissolve  the 
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MTT  formazan  crystals.  The  absorbance  (570  nm)  of  the  contents  of  each  well  is  determined  by  a  plate 
reader.  The  plate  reader  is  interfaced  with  a  computer  programmed  to  capture  the  optical  density  (O.D.) 
measurements  from  the  reader  and  calculate  mean  optical  densities,  indices  such  as  IC^,  T C25,  SI,  and 
plot  the  percents  cell  viability  and  CPE  reduction.  The  actual  O.D.  readings,  the  indices,  and  bar  graphs 
expressing  cell  viability  and  CPE  reduction  are  automatically  printed  on  individual  compound  data  sheets. 

An  example  of  a  data  sheet  with  results  of  a  prescreen  assay  is  shown  as  Figure  2.  Section  I  of 
the  data  sheet  gives  the  compound  and  test  identification  and  the  actual  raw  data  (O.D.  readings)  for  each 
assay.  Printouts  of  pertinent  Control  and  Test  Results  are  in  Section  II.  Calculations  of  the  test  results 
are  the  same  as  those  for  assays  in  the  regular  screen.  Section  III  displays  a  bar  graph  plotted  from  the 
computed  values  in  Section  II. 
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Section  I 


Section  II 


Section  III 


IN  VITRO  ANTIVIRAL  RESULTS 


EXOTIC  RNA  VIRUSES  PRE-SCREEN  ASSAY  DRUG:  AVS  0001 

SI:  >5.04 


AVS  0001  vs.  PT  (08/24/89) 


UNINFECTED 

INFECTED 

RXAGXRT 

0.176 

ROW  OR 

CORC. 

CXLL  VIABILITY 

CRB  REDUCTION 

VIRUS  CONTROL 

0.09B 

PLATE 

MEAN 

PERCENT 

MEAN 

PERCENT 

CELL  CONTROL 

1.300 

A 

100 

1.399 

100% 

1.247 

lOOt 

DIFFERENTIAL 

1.202 

B 

10 

1.316 

loot 

0.346 

29t 

IC50 

19.80 

C 

1 

1.339 

100% 

-0.057 

Ot 

TC25  > 

100.00 

D 

0.1 

1.349 

lOOt 

-0.030 

Ot 

SI  > 

5.04 

cc  vc  0.1  1  10 

drug  cor  curr  ratio*  (ug/rlj 

1221  tmsmciB  cells  p^een  Data  Sheet  ^3  ““ 

Figure  2 


100 


<*> 

c 

p 

E 

R 

E 

D 

U 

C 

T 

I 

O 

N 


37 


Southern  Reeetreh  Inabtuu 


3.5  Antiviral  Evaluation  In  Vivo : 

3.5.1.  Pichinde  Virus  in  MHA  Hamsters  (PIO; 


The  in  vivo  testing  protocol  used  for  evaluation  of  antiviral  efficacy  against  Pichinde  virus  was 
as  follows:  Soluble  compounds  were  diluted  in  phosphate-buffered  saline  (PBS)  (pH  7.2)  while  insoluble 
compounds  were  diluted  and  homogenized  in  0.4%  carboxymethylcellulose  (CMC)  in  PBS.  Other 
diluents  were  used  specified  by  the  sponsor.  If  the  test  compounds  were  stable,  then  compound  solutions 
(suspensions)  were  prepared  for  the  first  half  of  the  experiment  on  the  first  day  of  dosing.  The 
solutions/suspensions  for  the  second  half  of  the  experiment  were  prepared  on  Day  3.  The  compound 
solutions/suspensions  were  held  at  4°C  when  not  in  use.  Compounds  with  known  instabilities  were 
prepare  daily  prior  to  administration.  In  general,  the  compounds  were  prepared  at  concentrations 
appropriate  for  dosing  hamsters  at  0. 1  ml  of  solution  per  20  gm  of  body  weight.  Fifteen  MHA  strain 
hamsters  (4  wk  old,  60-80  gm)  (5  uninfected,  10  infected)  were  treated  subcutaneously  at  each  dose  level 
once  daily  for  7  days  (qld  x  7)  with  the  first  dose  given  2  hr  preceding  or  4  hr  following  virus  challenge. 
The  virus  challenge  consisted  of  1  x  104  pfu  of  plaque-purified  Pichinde  virus  administered 
intraperitoneally  in  a  volume  of  0.5  ml.  Compounds  were  administered  to  each  hamster  based  on  the 
average  cage  weight  (5  hamsters/cage).  Treatment  groups  included  the  test  compounds  as  well  as  the 
diluent  used  for  compound  preparation.  Controls  included  (1)  untreated,  uninfected  hamsters,  (2) 
untreated,  virus-infected  hamsters,  (3)  virus-infected  diluent-treated  hamsters  and  (4)  ribavirin  (positive 
control  drug)  treated  hamsters. 

Hamsters  were  monitored  daily  for  mortality  and  body  weight  changes  through  day  28  post¬ 
infection.  The  mortality  rates  occurring  in  drug-treated  hamsters  were  compared  using  Fisher’s  Exact 
test.  The  average  day  of  death  (ADD)  was  calculated  and  compared  by  Student’s  t-test.  The  virus  rating 
(VR)  was  calculated  as  the  geometric  mean  time  to  death  (GMTD)  of  the  drug  treated  hamsters  divided 
by  the  GMTD  of  the  diluent  treated  controls. 

In  several  instances,  this  protocol  was  modified  so  that  the  compound  were  administered  on 
alternate  treatment  schedules  (i.e.  qld  x  10  days). 

3.5.2.  Venezuelan  Equine  Encephalomyelitis  Virus  (YE): 

A  prophylactic  treatment  protocol  was  used  for  evaluating  the  antiviral  activity  of  compounds 
against  Venezuelan  Equine  Encephalomyelitis  virus  infection  of  CD-I®  outbred  mice.  Compounds 
submitted  for  in  vivo  evaluation  were  diluted  in  PBS  (pH  7.2)  if  they  were  soluble  or  they  were  diluted 
and  homogenized  in  0.4%  CMC  in  PBS  if  they  were  insoluble.  Compounds  were  prepared  at 
concentrations  consistent  with  a  dose  volume  of  0. 1  ml  of  compound  per  10  gm  of  body  weight. 
Adequate  compound  was  prepared  for  the  entire  treatment  schedule  unless  the  compound  data  sheet 
indicated  that  the  compound  was  unstable.  Unstable  compounds  were  prepared  immediately  before  each 
administration.  Diluted  compounds  were  held  at  4°C  when  not  in  use.  All  compound  administration  was 
by  the  SC  route  on  an  individual  animal  weight  basis.  Fifteen  female  CD-I®  mice  (18-21  gm)  were 
treated  at  each  compound  dose  level  of  a  qld  x  7  days  schedule  starting  day  -1.  Ten  of  the  15  mice  were 
challenged  IP  with  an  LDgo  dose  of  virus  in  a  volume  of  0.5  ml  of  MEM/2  %  FCS.  The  remaining  5 
mice  served  as  toxicity  controls.  Because  of  compound  quantity  limitations,  the  highest  dose  of 
compound  generally  tested  was  320  mg/kg  with  4  serial  half-log  dilutions  below  this  level.  Treatment 
groups  included  the  test  compound  dilutions  as  well  as  the  diluent  used  for  compound  preparation. 
Controls  included  (1)  untreated,  uninfected  animals,  (2)  untreated,  infected  animals,  and  (3)  virus-diluent 
treated  animals  (infected  and  uninfected).  No  positive  control  drug  was  available  for  this  model. 
Mortality  was  monitored  for  21  days  post-infection.  The  calculations  and  statistical  comparisons  were 
as  described  for  Pichinde  virus. 
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A  prophylactic  treatment  protocol  was  used  for  evaluating  the  antiviral  activity  of  compounds 
against  Japanese  Encephalitis  virus  infection  of  inbred  CS7B1/6  mice.  Compounds  submitted  for  in  vivo 
evaluation  were  diluted  in  PBS  (pH  7.2)  if  they  were  soluble  or  they  were  diluted  and  homogenized  in 
0.4%  CMC  in  PBS  if  they  were  insoluble.  In  some  cases,  compounds  were  solubilized  in  ethanol  or 
DMSO  prior  to  dilution  into  PBS  or  0.4%  CMC/PBS.  Compounds  were  prepared  at  concentrations 
consistent  with  a  dose  volume  of  0.1  ml  of  compound  per  10  gm  of  body  weight.  If  there  were  no 
stability  problems  noted  on  the  compound  data  sheet  then  compound  quantities  adequate  for  the  first  half 
of  the  experiment  were  prepared  on  the  first  day  of  dosing.  The  remaining  compound  was  prepared  on 
experimental  day  2.  Unstable  compounds  were  prepared  immediately  before  administration.  Diluted 
compounds  were  held  at  4°C  when  not  in  use.  Compound  administration  was  primarily  by  the  SC  route 
on  an  individual  animal  weight  basis;  however,  in  some  cases  the  IP  route  was  used  for  comparative 
purposes.  Fifteen  female  C57B1/6  mice  were  treated  at  each  compound  dose  level  on  a  qld  x  7  days 
schedule  starting  day  -1.  Ten  of  the  IS  mice  were  challenged  IP  with  an  LD^  dose  of  virus  in  a  volume 
of  0.5  ml  of  MEM/2  %  FCS.  The  remaining  5  mice  served  as  toxicity  controls.  Because  of  compound 
quantity  limitations,  the  highest  dose  of  compound  generally  tested  was  320  mg/kg  with  4  serial  half-log 
dilutions  below  this  level.  Treatment  groups  included  the  test  compound  dilutions  as  well  as  the  diluent 
used  for  compound  preparation.  Controls  included  (1)  untreated,  uninfected  animals,  (2)  untreated, 
infected  animals  and  (3)  virus  diluent  treated  animals  (infected  and  uninfected).  No  positive  control  drug 
was  available  for  this  model.  The  mice  were  monitored  for  21  days.  Calculations  and  statistics  were  as 
described  for  Pichinde  virus. 

3.5.4.  Vaccinia  Virus: 

3.5.4.1.  Intracranial  Challenge: 

A  prophylactic  treatment  protocol  was  used  for  evaluating  the  antiviral  activity  of  compounds 
against  Vaccinia  virus  infection  of  CD-I*  outbred  mice.  Compounds  submitted  for  in  vivo  evaluation 
were  diluted  in  PBS  (pH  7.2)  if  they  were  soluble  or  they  were  diluted  and  homogenized  in  0.4%  CMC 
in  PBS  if  they  were  insoluble.  In  some  instances  the  compounds  were  solubilized  in  DMSO  prior  to 
dilution  in  PBS  or  0.4%  CMC/PBS.  Compounds  were  prepared  at  concentrations  consistent  with  a  dose 
volume  of  0. 1  ml  of  compound  per  10  gm  of  body  weight.  If  there  were  no  stability  problems  noted  on 
the  compound  data  sheet  then  compound  quantities  adequate  for  the  first  half  of  the  experiment  were 
prepared  on  the  first  day  of  dosing.  The  remaining  compound  was  prepared  on  experiment  day  2. 
Unstable  compounds  were  prepared  immediately  before  administration.  Diluted  compounds  were  held 
at  4°C  when  not  in  use.  Compound  administration  was  by  the  SC  or  by  the  IP  route  on  an  individual 
animal  weight  basis.  Fifteen  female  CD-I  mice  (18-21  gm)  were  treated  at  each  compound  dose  level 
on  a  qld  x  7  days  schedule  starting  day  -1.  Ten  of  the  15  mice  were  challenged  intracranially  with  an 
LD90  dose  of  virus  in  a  volume  of  0.03  ml  of  MEM/2  %  FCS.  The  remaining  5  mice  served  as  toxicity 
control.  Because  of  compound  quantity  limitations,  the  highest  dose  of  compound  generally  tested  was 
320  mg/kg  with  4  serial  half-log  dilutions  below  this  level.  Treatment  groups  included  the  test  compound 
dilutions  as  well  as  the  diluent  used  for  compound  preparation.  Controls  included  (1)  untreated, 
uninfected  animals  (2)  untreated,  infected  animals  and  (3)  virus  diluent  treated  animals.  Ara-A  was  the 
positive  control  drug  for  this  model. 

3.5.4. 2.  Tailnox  Model; 

The  IHD  strain  of  vaccinia  virus,  passed  once  in  mouse  brain  and  once  in  primary  rabbit  kidney 
cell  culture,  was  used.  Random-bred  Swiss  mice  (CD-I™,  VAF+,  Charles  River  Laboratories,  Inc.), 
weighing  18-21  grams,  were  inoculated  via  the  tail  vein  (1  cm  from  the  base)  with  0.2  ml  of  a  1:40 
dilution  of  the  virus  suspension.  Compounds  were  administered  SC  once  daily  for  7  days  with  the  first 
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dose  given  the  day  preceding  virus  challenge.  Uninfected  drug-treated  toxicity  controls  were  included 
for  each  treatment  administered.  Animals  were  sacrificed  on  the  sixth  day  and  their  tails  were  stained 
with  a  solution  of  1%  fluorescein-0. 596  methylene  blue  in  70%  methanol.  Lesions  were  enumerated 
under  ultraviolet  light  (3S4  nm)  with  the  aid  of  a  hand  lens.  The  average  number  of  lesions  for  each 
treatment  group  was  calculated  prior  to,  and  following  square  root  transformation  of  the  individual  tailpox 
counts.  Tailpox  counts  from  each  of  die  treatment  groups  were  compared  by  student  t-test.  A  p-value 
at  or  below  0.05  was  considered  indicative  of  antiviral  activity. 
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During  this  five-year  reporting  period  from  November  16,  1985  to  January  31,  1991,  a  total  of 
9658  (5849  primary  screen  and  3809  prescreen)  test  compounds  were  received  at  SRI  for  evaluation  in 
the  in  vitro  antiviral  screen  (prescreen  and  primary).  A  cumulative  summary  of  the  compound  shipments 
received,  and  the  number  of  compounds  in  each  shipment,  are  presented  in  Table  2.  Compounds 
received  in  amounts  too  small  for  appropriate  evaluation  against  all  of  the  viruses  were  screened 
according  to  a  priority  list  (determined  by  the  sponsor)  of  the  target  viruses  from  the  primary  screen. 
In  some  instances,  the  testing  of  compounds  against  the  exotic  viruses  was  coordinated  with  the  testing 
against  Human  Immunodeficiency  Virus  (HIV).  In  vitro  primary  screening  evaluations  were  carried  out 
against  Vaccinia  Virus  (W),  Adenovirus  Type  2  (AD2),  Vesicular  Stomatitis  Virus  (VSV),  Yellow  Fever 
Virus  (YF),  Japanese  Encephalitis  Virus  (JE),  Venezuelan  Equine  Encephalomyelitis  Virus  (VE),  Punta 
Toro  Virus  (PT),  Sandfly  Virus  (SF),  Pichinde  Virus  (PIC),  and  Hantaan  Virus  (HTN).  In  July  1986, 
the  HIV  virus  was  added  as  an  additional  virus  to  be  tested  under  the  primary  screen.  In  January,  1988, 
primary  screening  of  compounds  versus  HIV  was  moved  from  this  contract  to  a  cooperative  agreement 
identified  as  DAMD17-88-H-8003  with  USAMRHD. 

Approximately  66,000  in  vitro  antiviral  assays  were  performed  during  this  contract  period.  This 
number  includes  all  quality  control  and  unsatisfactory  tests  (Figure  3).  Positive  control  drugs,  as 
specified  in  Table  1  were  tested  in  parallel  in  each  assay.  Numerous  internal  virus  load  and  cell  load 
quality  control  tests  were  performed.  Results  of  the  cell  controls  and  virus  controls  were  monitored  to 
test  for  viability,  consistency  and  repeatable  results  during  the  day-to-day  operation.  Figure  4  illustrates 
the  number  of  compounds  that  were  tested  in  vitro  primary  screen  each  year. 

The  results  for  compounds  found  active  are  summarized  in  the  following  sections  for  each  virus. 
A  cumulative  summary  presenting  all  of  the  in  vitro  antiviral  tests  results  (both  positive  and  negative)  is 
included  in  Appendix  A  and  B. 

Primary  Testing  of  compounds  versus  HIV  was  performed  for  the  USAMRIID  program  by  using 
the  modified  Broder  assay.  In  order  to  accommodate  the  large  volume  of  HIV  screening  required  by  the 
NCI  modification  to  this  contract,  testing  was  carried  out  using  the  XTT  automated  assay  system. 
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Prescreen  and  Primary  In  Vitro  Antiviral  Screen 
Number  of  Compounds  Received  Per  Shipment  Through  January  31,  1991 
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TOTAL  NUMBER  OF  IN  VITRO  ANTIVIRAL  ASSAYS 
(PRESCREEN  AND  PRIMARY  SYSTEMS) 


Number  of  Assays  Tested 


Primary- 

lea;  Screen 

1985  -  1986  985 

1986  -  1987  8,642 

1987-  1988  7,108 

1988  -  1989  14,290 

1989  -  1991  21.470 

Total  per  Screen  52,495 


Pre- 

Yearly 

Screen 

Total 

0 

985 

0 

8,642 

0 

7,108 

1,878 

16,168 

12.050 

33.520 

13,928 

Grand  Total: 
66,423 

NUMBER  OF  COMPOUNDS 


NUMBER  OF  COMPOUNDS  TESTED  IN  VITRO  PER  YEAR 
DURING  THE  CONTRACT  PERIOD  (INCLUDES  ALL  VIRUSES 
TESTED  IN  THE  PRIMARY  SCREEN) 


20000  r 


1985-1986 

1986-1987 

1987-1988 

1988-1989 

1989-1991 

Virus 

YEAR 

Total  No. 
Compounds 
Ptr  Vires 

w 

231 

669 

669 

575 

1520 

3664 

AD2 

231 

668 

656 

523 

Not  Required 

2078 

YF 

0 

819 

875 

1841 

2717 

6252 

JE 

0 

905 

848 

1847 

2710 

6310 

VE 

0 

167 

854 

2331 

2715 

6067 

PT 

138 

871 

869 

1751 

3005 

6634 

SF 

139 

718 

877 

1873 

2741 

6348 

HTN 

0 

• 

35 

• 

• 

35 

PIC 

13 

114 

819 

1195 

• 

2141 

VSV 

233 

627 

605 

665 

Not  Required 

2130 

HIV  (USAMRUD)  0 

495 

•• 

•• 

•• 

495 

HIV  (NCI) 

0 

1688 

•• 

** 

•• 

1688 

TOTAL 

985 

7972 

7107 

12601 

15408 

44073 

*  Testing  moved  to  Fort  De trick  Campus  (USAMRUD). 
**  Testing  transferred  to  another  project. 


(Grand  Total) 
44,073 


Figure  4 
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4.1.1 


The  number  of  single  drug  tests  carried  out  against  W  during  this  contract  period  is  summarized 
in  yearly  increments  in  Figure  5.  During  this  five-year  period  two  main  in  vitro  antiviral  assay  protocols 
were  implemented: 

1.  A  standard  CPE  inhibition  assay  by  virus  rating  (VR)  (Annual  Report,  December  15, 
1988,  Section  3.2.4). 

2.  Since  January,  1989,  MTT  based-antiviral  assay  format. 

A  total  of  4354  tests  were  performed  during  this  contract  period  using  both  assay  types.  Routine 
testing  was  changed  to  the  MTT-assay  format  to  improve  the  efficiency  and  quality  of  the  primary 
screening  program  in  addition  to  being  more  cost-effective.  Ara-A  (AVS-1752)  and  Selenazofurin  (AVS- 
0253)  were  tested  in  each  standard  virus  rating  (VR)  CPE-inhibition  assay  as  positive  control  compounds. 
Results  of  these  positive  controls  (VR  tests)  were  used  as  a  guideline  to  assess  the  quality  of  each  assay. 

After  the  testing  was  converted  to  the  MTT-assay  format,  we  performed  a  total  of  219  control 
comf/ound  assays  with  Ara-A  and  Selenazofurin  during  the  last  24  months  of  the  contract  period.  The 
rest,  totaling  2095,  were  actual  single  drug  MTT-assays.  The  total  number  of  MTT-assays  (2554)  tested 
during  the  last  two  years  represents  a  42%  increase  (improvement)  in  the  total  testing  output  as  compared 
to  the  total  of  1800  tests  performed  during  the  first  3  years  of  this  contract. 

Out  of  the  3664  accepted  single  drug  tests,  305  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  around  8.3%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  W-virus.  The  remainder,  3359  compounds  (91.7%),  were  considered  inactive 
with  both  assay  protocols  (Figure  5). 


IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE 
,  r  AGAINST  VACCINIA  VIRUS  DURING  THE  CONTRACT  PERIOD 


Cfl 

r- 

a 

H 

a 

o 

X 

a 

S3 

5 

=> 

z 


Five-Year 


Status 

C  L-J - 

19*3. Mi* 

1914- 1917 

MI7.MII  1 

9II-MM 

■ 

1919.1991* 

lotals 

Number  Active 

32 

63 

80 

23 

107 

305  • 

Number  Inactive 

m 

282 

222 

1413 

3359 

Yearly  Total  (Accepted 

231 

669 

669 

575 

1520 

3664  * 

Single  Drug  Tests) 

*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  5 
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4. 1.1.1  W-Oualitv  Controls  (MTT  Assay):  Two  positive  control  compounds  (Ara-A  and 

Selenazofiirin)  were  used  in  the  daily  assay  sets  as  antiviral  activity  quality  controls.  The  antiviral 
performance  of  the  unknown  compounds  is  compared  to  that  of  the  positive  control  compounds. 
Compounds  with  equal  to  or  better  antiviral  potency  are  considered  active  and  are  worthy  of  further  in 
vitro  profile  studies  and  in  vivo  testing. 

The  following  indices  summarize  the  Ara-A  data. 


IC50 

^g/ml 

TC50 

ug/ml 

SI 

I&I 

Mean 

2.17 

69.26 

18.52 

42.81 

S.D. 

0.79 

15.57 

7.66 

8.59 

Median 

2.02 

71.9 

16.38 

42.76 

The  closeness  of  the  mean  and  median  values  indicate  the  reproducibility  of  the  effect  of  Ara-A 
on  VV  and  on  host  cells.  A  summary  of  the  antiviral  and  cytotoxicity  values  for  89  Positive  Control 
Tests  at  each  concentration  of  Ara-A  are  listed  and  plotted  in  Figure  6-A.  Excellent  reproducibility  was 
achieved  in  the  89  tests  performed  during  November,  1989  through  January,  1991.  Ara-A  continues  to 
be  a  reliable  positive  control  drug. 
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So  o 
<0 § 

30  £ 
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>0  $ 

10  * 


"ea*  IAN%ceu 


%  Cell  Viability 


Conc-Oig/ml) 

0.32 

1.0 

3.2 

10 

32 

100 

0.32 

1.0 

3.2 

10 

32 

100 

Mean 

95 

78 

31 

9 

29 

84 

96 

97 

98 

96 

77 

29 

Median 

95 

79 

31 

7 

26 

85 

97 

99 

100 

100 

79 

29 

Std.  Dev. 

0.04 

0.10 

0.15 

0.09 

0.14 

0.09 

0.04 

0.04 

0.03 

0.05 

0.13 

0.09 

Figure  6*A 

Average  Antiviral  and  Cytotoxicity  Values  for  89  Positive  Control  Compound  Tests 
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The  following  indices  summarize  the  data  for  Selenazofurin: 


IC50 

TC50 

ug/ml 

ttg/ml 

SI 

TAI 

Mean 

5.70 

233 

6.51 

27.61 

S.D. 

1.80 

106 

7.87 

8.61 

Median 

5.40 

320 

4.80 

26.52 

As  can  be  seen  from  the  S.D.’s,  cytotoxicity  (TC50)  of  Selenazofurin  was  somewhat  inconsistent 
against  W  in  Vero  cell  cultures.  This  inconsistency  is  not  significant  since  we  are  testing  at  O.S  log10 
dilutions.  However,  if  one  examines  the  average  antiviral  and  cytotoxicity  values  at  each  concentration 
of  Selenazofurin  from  83  assays  that  were  performed  during  November,  1989  through  January,  1991 
(Figure  6-B),  the  results  were  quite  reproducible. 
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SELENAZO 


VIRUS 


FURIN  -VS-  W 


CONCENTRATION  (Mg/ml) 


%  Viral  CPE _ _  %  Cel!  Viability 


Cone. (/g/ ml) 

1 

3.2 

10 

32 

too 

320 

1 

3.2 

to 

32 

too 

320 

Mean 

96 

78 

19 

39 

51 

61 

98 

99 

94 

69 

57 

49 

Median 

96 

79 

16 

39 

53 

61 

100 

100 

98 

70 

56 

50 

Std.  Der. 

0.05 

0.11 

0.12 

0.11 

0.10 

0.11 

0.03 

0.02 

0.08 

0.09 

0.09 

0  10 

Figure  6-B 

Average  Antiviral  and  Cytotoxicity  Values  for  83  Positive  Control  Compound  Tests 
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FREQUENCY 


4. 1.1.2  Maximum  Antiviral  Effect  of  Ara-A  and  Selenazofurin  vs  W  Virus:  The  distribution 

of  the  maximum  W  CPE  inhibition  values  (%  CPE  reduction)  recorded  from  the  172  positive  control 
assays  (89  tests  were  Ara-A  and  83  tests  were  Selenazofurin)  conducted  during  the  period  of  November, 
1989  through  January,  1991,  is  depicted  in  Figure  7.  As  expected,  Ara-A  had  a  much  greater  inhibitory 
effect  than  Selenazofurin. 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
VV  VIRUS  -  VS  -  ARA-A/SELENAZOFURIN 


PERCENT  CPE  REDUCTION 


Figure  7 
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4.1. 1.3  W-Avsav  Plate  Quality  Controls;  Cell  Load  and  Virus  Load  Parameters  (Ata- 

A/Selenazofurin):  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily 
assays.  Equal  numbers  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents 
used  daily  was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989 
through  January,  1991,  is  presented  in  Figures  8,  9  and  10.  The  cell  control  data  (Figure  8)  indicates 
that  the  cell  load  was  somewhat  less  consistent  than  the  virus  load  during  the  past  fourteen-months.  The 
plot  of  the  virus  control  O.D.’s  (Figure  9)  indicates  good  host  cell  destruction  and  a  uniform  load  of 
virus  among  the  day-to-day  experiments.  Figure  10  gives  the  frequency  and  variation  of  the  mean  values 
(O.D.)  of  the  differential  from  each  positive  control  assay.  Each  differential  value  represents  the 
difference  between  the  mean  cell  control  O.D.  and  the  mean  O.D.  of  the  virus  controls  of  each. of  the 
172  assays. 


VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 
VV  VIRUS  -  VS  -  ARA-A/SELENAZOFURIN 


VARIATION  OF  THE  VIRUS  (LOAD)  CONTROLS 
VV  VIRUS  -  VS  -  ARA-A/SELENAZOFURIN 


2 

3 

O' 

It) 

o 9 

It. 


Mr 


id  id  id  id  id  4 


i.i 


I.J  1.4  1.5  l.«  1.1  I.I  I.* 

OPTICAL  DENSITY 


i.i 


Figure  8 


i.i  t.i 
OPTICAL 
Figure  9 


1.5  1.4 

DENSITY 


VARIATION  OF  THE  TEST  DIFFERENTIAL 


VV  VIRUS  -  VS  -  ARA-A/SELENAZOFURIN 


•  I  I.I  1.1  I.J  1.4  I.)  I.I  1.7  I.I  l.f  1 


OPTICAL  DENSITY 
Figure  10 
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New  Drugs  with  95%  Antiviral  Reduction  Levels:  Out  of  the  3895  actual  single  drug  tests,  34 
new  compounds  demonstrated  excellent  antiviral  activity,  having  antiviral  reduction  values  of  equal  to 
or  better  than  95%  and  Selectivity  Indices  (SI)  of  >.1.0.  This  represents  around  0.9%  of  the  test 
compounds  being  active  at  this  maximum  reduction  level  criteria.  These  compounds  are  summarized  in 
Table  3  according  to  the  highest  Total  Antiviral  Index  (TAI).  Compounds  AVS-5569,  5568,  1214, 
5219,  0303,  7449  and  6193  demonstrated  the  greatest  in  vitro  promise,  having  TAI’s  that  ranged  from 
51  -  83  and  Si’s  that  ranged  from  19  -  >320.  The  next  thirteen  compounds,  AVS-3571,  1654,  8586, 
6218,  2893,  6215,  5035,  6210,  2568,  6462,  2275,  1211  and  6220,  demonstrated  excellent  antiviral 
activity  with  TAI’s  that  ranged  from  30  -  48  and  SI  values  that  ranged  from  6-21.  The  rest  (12 
compounds)  had  only  moderate  antiviral  activity  with  TAI’s  ranging  from  11-27  and  Si’s  of  1  to  5.9. 

It  is  worthwhile  to  note  that  compounds  received  in  shipment  number  62  were  mostly  colored 
(Table  3).  Therefore  those  compounds  appearing  in  the  95%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  can  create  false  positive  readings  with  the 
MTT  assay.  However,  the  drug  color  controls  (OD’s)  are  subtracted  from  the  Test  OD’s  and  should 
compensate  for  higher  readings  due  to  drug  color. 
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Table  3 


AVS  Compound  a  Active  Again  at  Vaccinia  Virna  (W)  at  AZ95  Laval 


AVS 

Ship¬ 

Teat  Diff- 

No. 

ment# 

Date  rntl. 

ZC  95 

TC  95 

AI  95 

SI 

TAI 

**  VIRUS 

W 

W 

5569 

09 

07/13/89  1.469 

2.17 

> 

320.00 

> 

147.36 

> 

320.00 

> 

82.80 

W 

5568 

09 

07/13/89  1.465 

2.17 

> 

320.00 

> 

147.36 

> 

320.00 

> 

75.99 

W 

1214 

52 

03/23/89  1.384 

12.10 

> 

320.00 

> 

26.40 

65.90 

> 

65.14 

W 

5219 

51 

05/04/89  1.754 

0.79 

> 

10.00 

> 

12.70 

84.00 

> 

62.29 

W 

0303 

62 

01/17/90  1.113 

0.92 

> 

32.00 

> 

34.66 

24.69 

> 

59.69 

W 

7449 

71 

10/04/90  1.115 

0.87 

> 

100.00 

> 

114.81 

> 

29.68 

> 

59.01 

w 

6193 

62 

02/22/90  1.039 

191.00 

> 

320.00 

> 

1.68 

> 

19.05 

> 

51.01 

w 

3571 

32 

08/17/89  1.299 

30.90 

> 

320.00 

> 

10.36 

> 

17.68 

> 

47.60 

w 

1654 

46 

06/01/89  2.374 

0.96 

> 

32.00 

> 

33.40 

13.80 

> 

46.18 

w 

8586 

76 

01/31/91  1.260 

100.00 

> 

320.00 

> 

3.20 

20.95 

39.42 

w 

6218 

62 

02/22/90  1.210 

277.00 

> 

320.00 

> 

1.16 

> 

15.15 

> 

37.51 

w 

2893 

26 

08/17/89  1.261 

78.90 

> 

320.00 

> 

4.06 

10.26 

37.30 

w 

6215 

62 

01/24/90  1.209 

91.60 

> 

320.00 

> 

3.49 

> 

7.69 

> 

36.32 

w 

5035 

48 

06/01/89  2.287 

6.66 

> 

32.00 

> 

4.81 

8.97 

34.26 

w 

6210 

62 

02/22/90  1.079 

93.00 

> 

320.00 

> 

3.44 

> 

6.64 

> 

33.52 

w 

2568 

67 

06/27/90  0.969 

29.60 

> 

100.00 

> 

3.38 

> 

6.86 

> 

33.06 

w 

6462 

63 

03/29/90  1.341 

9.54 

> 

320.00 

> 

33.56 

7.85 

> 

32.30 

w 

2275 

67 

06/21/90  1.086 

29.30 

> 

320.00 

> 

10.91 

10.01 

32.18 

w 

1211 

27 

08/17/89  1.249 

72.90 

> 

320.00 

> 

4.39 

8.48 

32.10 

w 

5053 

48 

01/05/89  1.491 

30.10 

274.00 

9.11 

5.20 

31.95 

w 

6220 

62 

01/17/90  1.143 

94.50 

> 

320.00 

> 

3.39 

> 

5.66 

> 

30.04 

w 

5069 

48 

01/12/89  1.851 

264.00 

> 

320.00 

> 

1.21 

> 

5.30 

> 

26.64 

w 

0206 

67 

06/14/90  1.122 

93.90 

> 

320.00 

> 

3.41 

5.87 

> 

26.53 

w 

7053 

72 

10/04/90  1.113 

282.00 

> 

320.00 

> 

1.13 

> 

3.62 

> 

26.45 

w 

6209 

62 

03/15/90  0.978 

89.60 

> 

100.00 

> 

1.12 

> 

2.99 

> 

24.55 

w 

6219 

62 

02/22/90  1.137 

264.00 

> 

320.00 

> 

1.21 

> 

4.43 

> 

24.05 

w 

5072 

48 

09/07/89  1.249 

139.00 

> 

320.00 

> 

2.30 

4.18 

> 

22.92 

w 

6986 

68 

07/19/90  1.202 

92.70 

> 

320.00 

> 

3.45 

3.89 

21.69 

w 

2866 

20 

08/17/89  1.261 

289. 00 

> 

320.00 

> 

1.11 

> 

2.77 

> 

20.04 

w 

6199 

62 

01/11/90  1.223 

92.80 

309.00 

3.33 

3.28 

19.71 

w 

6217 

62 

04/12/90  1.265 

92.20 

> 

ICC. 00 

> 

1.08 

> 

2.26 

> 

19.24 

w 

6192 

62 

02/22/90  1.245 

94.50 

> 

ICO. 00 

> 

1.06 

> 

1.77 

> 

14.61 

w 

7479 

73 

11/29/90  1.083 

315.00 

> 

320.00 

> 

1.02 

> 

2.02 

> 

13.67 

w 

7023 

69 

07/12/90  1.299 

301.00 

> 

320.00 

> 

1.06 

> 

1.84 

> 

11.28 

DIFRNTL  =  The  differential  is  the  difference  in  the  cell  control  and  the  virus  control  optical 
densities. 


IC95  =  (Viral)  inhibitory  concentration  95%  «  The  drug  concentration  (/tg/ml)  that  inhibited 
viral  CPE  by  95%  calculated  by  using  a  regression  analysis  for  semilog  curve  fitting. 

TC95  =  (Cell)  toxicity  concentration  95%  =  The  drug  concentration  (/xg/ml)  that  reduced  cell 
viability  by  95%. 

AI95  =  Antiviral  Index  =  A  single  point  ration  of  the  antiviral  and  anticellular  effect  of  the 
compound,  calculated  with  95%  reduction  values  (calculated  by  dividing  the  TC95  by  the 
IC95X 

SI  =  Selectivity  Index  =  A  ratio  calculated  by  dividing  the  TC25  by  the  IC^  (based  upon  6 

one-half-log|o  dilutions,  fig/ml,  the  maximum  scale  is  0-320). 

TAI  *  Total  Antiviral  Index  =  The  area  between  the  cytotoxicity  and  the  antiviral  curves  (based 

upon  a  scale  of  0-100%). 
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New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  3895  actual  single  drug  tests,  91  new 
compounds  demonstrated  good  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better  than 
50%  and  Si’s  of  >  1.  This  represents  around  2.3%  of  the  test  compounds  being  active  at  this  good 
antiviral  reduction  level  criteria.  These  compounds  are  summarized  in  Table  4  according  to  the  highest 
Total  Antiviral  Index  (TAI).  AVS-1985  and  AVS-138  demonstrated  the  best  TAI’s  of  73  and  63  and 
Si’s  of  178  and  103,  respectively.  Twenty-four  other  compounds  demonstrated  moderate  antiviral 
activity,  having  TAI’s  that  ranged  from  20  -  53  and  Si’s  from  2  -  32.  The  rest  (65  compounds)  showed 
marginal  antiviral  activity  with  TAI’s  that  ranged  from  3.4  to  19  and  Si’s  from  1  to  5.5. 

It  is  worthwhile  to  note  (Table  4)  that  compounds  received  in  shipment  number  62  were  mostly 
colored.  Therefore  those  compounds  appearing  in  the  50%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the  MTT 
assay.  However,  the  absorbance  values  of  the  drug  color  controls  are  subtracted  from  the  test  O.D.’s 
which  should  compensate  for  the  increased  absorbance  due  to  drug  color. 
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Table  4 


AVS  Compounds  Active  Against  Vseeinia  Virus  (W)  at  AZ50  I*vel 


AVS 

Ship¬ 

Test 

Diff- 

No. 

ment# 

Date 

rntl. 

IC  50 

TC  50 

AX  50 

SI 

TAX 

VIRUS 

W 

1985 

67 

06/21/90 

1.077  < 

0.03 

> 

10.00 

> 

312.50 

> 

177.92 

> 

73.32 

0138 

08/17/89 

1.236 

3.11 

> 

320.00 

> 

102.95 

> 

102.95 

> 

62.56 

7447 

71 

10/04/90 

1.014 

8.59 

> 

320.00 

> 

37.25 

24.45 

> 

52.61 

2290 

71 

08/02/90 

1.186 

8.75 

286.00 

32.69 

21.84 

> 

43.80 

1655 

62 

12/22/89 

1.731 

9.13 

287.00 

31.44 

9.15 

> 

38.80 

7448 

71 

10/04/90 

1.014 

32.00 

> 

320.00 

> 

9.99 

> 

9.99 

> 

37.29 

0001 

06/14/90 

1.030 

27.10 

> 

320.00 

> 

11.81 

> 

11.81 

> 

35.34 

5034 

48 

05/18/89 

1.899 

15.80 

> 

320.00 

> 

20.30 

> 

20.30 

> 

35.02 

3802 

67 

06/27/90 

1.009  < 

0.10 

20.80 

> 

208.25 

> 

32.00 

> 

32.95 

5988 

61 

12/07/89 

1.372 

1.95 

27.30 

14.01 

8.96 

> 

30.91 

6724 

67 

06/27/90 

1.000 

3.81 

85.80 

22.51 

7.28 

30.67 

2860 

20 

09/07/89 

1.249 

6.10 

63.20 

10.36 

6.60 

> 

29.17 

2318 

67 

07/19/90 

1.259 

0.15 

19.20 

123.29 

11.58 

> 

28.57 

5987 

61 

12/07/89 

1.372 

1.45 

20.10 

13.79 

8.39 

> 

28.23 

5450 

53 

04/13/89 

1.537 

6.20 

98.10 

15.80 

8.21 

> 

27.96 

6224 

62 

01/17/90 

0.903 

62.60 

> 

320.00 

> 

5.12 

> 

5.12 

> 

27.63 

5997 

66 

06/14/90 

1.057 

0.63 

> 

100.00 

> 

159.38 

10.16 

> 

26.11 

2966 

27 

08/17/89 

1.299 

8.99 

158.00 

17.57 

7.25 

> 

25.66 

2503 

67 

07/19/90 

1.326 

0.17 

8.57 

49.93 

7.96 

> 

24.29 

6223 

62 

01/17/90 

1.050 

45.60 

283.00 

6.22 

4.21 

23.39 

6467 

63 

04/19/90 

1.193 

0.18 

1.86 

10.53 

4.65 

23.24 

0646 

67 

07/12/90 

1.367 

0.19 

9.24 

47.74 

4.21 

23.11 

8239 

75 

12/13/90 

1.354 

55.60 

308.00 

5.53 

3.67 

21.86 

6042 

61 

12/13/89 

0.921 

49.10 

172.00 

3.51 

1.99 

> 

21.79 

4934 

51 

02/02/89 

1.613 

11.20 

50.50 

4.53 

1.68 

20.86 

6469 

63 

03/29/90 

1.248 

43.20 

251.00 

5.81 

3.91 

19.64 

6304 

63 

03/01/90 

1.154 

67.30 

> 

320.00 

> 

4.76 

4.63 

> 

19.07 

8532 

76 

01/24/91 

1.224 

13.80 

73.10 

5.30 

2.73 

> 

19.00 

6754 

67 

07/19/90 

1.305 

1.38 

8.93 

6.45 

3.21 

18.78 

2991 

41B 

08/17/89 

1.185 

2.05 

18.70 

9.14 

5.47 

18.75 

5601 

67 

06/07/90 

1.074 

151.00 

> 

320.00 

> 

2.12 

> 

2.12 

> 

18.36 

1644 

64 

04/12/90 

1.163 

58.60 

293.00 

5.00 

3.35 

17.96 

5958 

60 

12/07/89 

1.407 

5.91 

37.90 

6.41 

3.63 

17.94 

7469 

73 

11/01/90 

1.239 

88.80 

> 

320.00 

> 

3.60 

> 

3.60 

> 

17.71 

0148 

67 

06/21/90 

1.122 

0.55 

> 

10.00 

> 

18.36 

4.36 

17.58 

8356 

76 

01/31/91 

1.189 

0.60 

6.00 

10.02 

3.59 

> 

17.23 

5186 

58 

09/07/89 

1.225 

49.80 

299.00 

6.01 

2.56 

> 

17.22 

7485 

73 

11/01/90 

1.230 

32.00 

190.00 

5.94 

3.33 

16.50 

6184 

62 

01/11/90 

1.161 

220.00 

> 

320.00 

> 

1.46 

> 

1.46 

> 

16.44 

7413 

70 

09/20/90 

1.209 

19.60 

86.60 

4.43 

3.00 

16.22 

5457 

54 

06/08/89 

1.315 

5.70 

20.90 

3.66 

2.60 

15.75 

6973 

68 

06/27/90 

0.956 

133.00 

> 

320.00 

> 

2.40 

> 

2.40 

> 

15.73 

6145 

62 

01/10/90 

0.990 

41.60 

233.00 

5.60 

2.53 

15.43 

7302 

70 

09/27/90 

1.018 

320.00 

> 

320.00 

> 

1.00 

> 

1.00 

> 

14.70 

5069 

48 

04/06/89 

1.619 

86.90 

> 

320.00 

> 

3.68 

3.39 

> 

14.61 

6213 

62 

01/24/90 

1.021 

81.00 

> 

100.00 

> 

1.23 

1.12 

> 

14.60 

5977 

61 

03/29/90 

1.257 

0.57 

2.29 

4.00 

2.12 

> 

14.18 

1355 

64 

03/29/90 

1.409 

154.00 

> 

320.00 

> 

2.08 

> 

2.08 

> 

14.07 

4855 

48 

12/29/88 

1.799 

9.00 

> 

10.00 

> 

1.10 

>. 

1.10 

> 

14.00 

5146 

57 

08/17/89 

1.195 

2.88 

> 

10.00 

> 

3.47 

> 

3.47 

> 

14.00 

5973 

61 

12/07/89 

1.429 

7.17 

21.40 

2.98 

2.04 

> 

13.49 

2743 

41B 

08/17/89 

1.249 

95.70 

> 

320.00 

> 

3.34 

3.12 

> 

12.85 

4532 

42 

02/23/89 

1.735 

85.80 

> 

320.00 

> 

3.73 

> 

3.73 

> 

12.70 

7110 

70 

08/09/90 

1.445 

42.90 

191.00 

4.45 

2.56 

12.02 

8355 

76 

01/10/91 

1.241 

16.10 

254.00 

15.78 

1.30 

11.98 

4992 

51 

02/16/89 

1.716 

134.00 

> 

320.00 

> 

2.39 

1.46 

> 

11.45 

0124 

69 

07/12/90 

1.266 

20.60 

128.00 

6.18 

1.69 

11.41 

4849 

48 

12/29/88 

1.822 

151.00 

> 

320.00 

> 

2.11 

> 

2.11 

> 

11.36 
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Table  4  (Coat'd) 


AVS 

Ship¬ 

Teat 

Diff- 

NO. 

ment# 

Date 

rntl. 

ZC  50 

TC  50 

AI  50 

SI 

TAZ 

w 

1017 

64 

03/29/90 

1.317 

85.50 

237.00 

2.77 

1.72 

> 

11.06 

w 

2688 

41B 

08/17/89 

1.325 

3.05 

9.38 

3.08 

2.07 

> 

10.95 

w 

4531 

42 

08/17/89 

1.327 

135.00 

> 

320.00 

> 

2.38 

> 

2.38 

> 

10.89 

w 

6133 

62 

01/04/90 

1.310 

21.50 

52.10 

2.42 

1.35 

10.87 

w 

8357 

76 

01/10/91 

1.091 

302.00 

> 

320.00 

> 

1.06 

> 

1.06 

> 

10.72 

w 

6783 

68 

07/12/90 

1.274 

21.00 

66.00 

3.14 

1.35 

10.49 

w 

7094 

72 

11/01/90 

1.234 

75.90 

255.00 

3.36 

2.34 

10.37 

w 

5058 

48 

01/05/89 

1.491 

198.00 

> 

320.00 

> 

1.61 

> 

1.61 

> 

10.15 

w 

5971 

61 

12/07/89 

1.324 

3.06 

13.00 

4.26 

2.37 

9.85 

w 

7049 

69 

07/26/90 

1.381 

179.00 

> 

320.00 

> 

1.79 

> 

1.79 

> 

9.77 

w 

7391 

70 

08/30/90 

1.277 

70.60 

206.00 

2.92 

1.93 

9.69 

w 

6983 

68 

06/27/90 

0.872 

192.00 

> 

320.00 

> 

1.67 

> 

1.67 

> 

9.46 

w 

S968 

61 

12/07/89 

1.441 

86.70 

185.00 

2.13 

1.15 

9.11 

w 

4939 

51 

08/17/89 

1.248 

8.06 

20.60 

2.56 

1.77 

9.03 

w 

6771 

67 

06/21/90 

1.146 

7.20 

19.50 

2.71 

1.84 

8.48 

w 

4943 

51 

02/02/89 

1.749 

8.31 

22.10 

2.66 

1.72 

8.25 

w 

7468 

73 

11/01/90 

1.221 

246.00 

> 

320.00 

> 

1.30 

> 

1.30 

> 

8.05 

w 

7003 

69 

07/12/90 

1.440 

215.00 

> 

320.00 

> 

1.49 

1.24 

> 

8.01 

w 

6819 

68 

08/02/90 

1.275 

85.20 

228.00 

2.67 

1.92 

> 

7.85 

w 

7074 

72 

10/04/90 

1.175 

225.00 

> 

320.00 

> 

1.42 

> 

1.42 

> 

7.30 

w 

6212 

62 

03/15/90 

1.105 

71.40 

> 

100.00 

> 

1.40 

> 

1.40 

> 

6.95 

w 

7022 

69 

07/12/90 

1.436 

69.40 

152.00 

2.18 

1.16 

6.74 

w 

6399 

63 

04/12/90 

1.096 

0.75 

2.13 

2.85 

1.70 

6.02 

w 

5970 

61 

12/28/89 

1.739 

0.78 

1.91 

2.44 

1.40 

5.97 

w 

6019 

61 

12/13/89  0.969 

100.00 

202.00 

2.02 

1.17 

5.55 

w 

7038 

69 

07/26/90 

1.231 

87.50 

183.00 

2.09 

1.30 

5.51 

w 

1838 

64 

04/12/90  1.163 

238.00 

> 

320.00 

> 

1.34 

1.08 

> 

5.42 

w 

7102 

70 

08/09/90  1.513 

28.60 

89.90 

3.15 

1.03 

5.12 

w 

5155 

57 

07/27/89 

1.452 

2.48 

7.66 

3.09 

1.12 

5.01 

w 

5972 

61 

12/07/89 

1.429 

2 . 54 

5.66 

2.23 

1.14 

> 

4.80 

w 

5314 

53 

04/06/89 

1.769 

320.00 

> 

320.00 

> 

1.00 

1.00 

> 

4.68 

w 

6758 

67 

06/14/90 

1.046 

2.62 

5.78 

2.21 

1.39 

4.42 

w 

5488 

53 

07/27/89 

1.567 

313.00 

> 

320.00 

> 

1.02 

> 

1.02 

> 

4.03 

w 

4098 

37 

02/23/89 

1.860 

0.00 

> 

0.00 

> 

1.05 

> 

1.05 

> 

3.43 

DIFRNTL  =  The  differential  is  the  difference  in  the  cell  control  and  the  virus  control  optical 
densities. 

IC50  =  (Viral)  inhibitory  concentration  50%  =  The  drug  concentration  (/tg/ml)  that  inhibited 
viral  CPE  by  50%  calculated  by  using  a  regression  analysis  for  semilog  curve  fitting. 

TC50  =  (Cell)  toxicity  concentration  50%  =  The  drug  concentration  (/tg/ml)  that  reduced  cell 
viability  by  50%. 

AI50  =  Antiviral  Index  =  A  single  point  ratio  of  the  antiviral  and  anticellular  effect  of  the 
compound,  calculated  with  50%  reduction  values  (calculated  by  dividing  the  TC50  by  the 

SI  =  Selectivity  Index  =  A  ratio  calculated  by  dividing  the  TC25  by  the  IC50  (based  upon  6 
one-half-logjo  dilutions,  jig/ml,  the  maximum  scale  is  0-320). 

TAI  =  Total  Antiviral  Index  =  The  area  between  the  cytotoxicity  and  the  antiviral  curves  (based 
upon  a  scale  of  0-100%). 
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New  Drugs  with  25%  Antiviral  Reduction  Levels:  Of  the  389S  actual  single  drug  tests,  127  new 
compounds  demonstrated  marginal  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  25%.  This  represents  around  3.3%  of  the  test  compounds  being  active  at  this  marginal  antiviral 
reduction  level.  In  general,  when  compared  to  the  95%  and  50%  antiviral  activity  categories,  the 
compounds  in  this  (25%)  category  do  not  appear  to  have  any  significant  antiviral  promise  and  probably 
do  not  need  to  be  confirmed  any  further. 
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4.1  1.5 


Confirmatory  Assays; 


The  CPE-inhibition  assay  procedure  using  (VR  and/or  MTT)  was  employed  to  confirm  the 
inhibitory  effects  of  compounds  shown  to  be  active  in  the  primary  screen.  The  results  of  the 
confirmatory  evaluations  are  summarized  on  Table  5.  Except  for  a  few  compounds  (most  of  which 
showed  only  marginal  to  moderate  activity),  the  antiviral  effects  of  the  compounds  against  W  were 
confirmed.  Thirty-seven  compounds  have  confirmed  activity  that  is  significantly  greater  than  the  positive 
control  drugs  as  demonstrated  by  Selectivity  Indices  (SI)  >  100  and  high  Virus  Ratings  or  TAI’s.  Of 
these  highly  effective  compounds,  nine  (AVS-1985,  2994,  3679,  3912,  4224,  4225,  4226,  4227,  and 
4533)  have  Si’s  of  >  1000. 

All  of  the  37  most  active  compounds  should  be  considered  for  in  vivo  evaluation  against  W. 
Furthermore,  these  compounds  should  be  examined  for  activity  against  other  DNA  viruses  such  as  Herpes 
Simplex  virus,  Varicella-Zoster  virus,  and  Human  Cytomegalovirus. 
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4.1.2 


The  number  of  single  drug  tests  carried  out  against  AD2  during  this  contract  period  is 
summarized  in  yearly  increments  in  Figure  11.  During  1989,  at  the  request  of  Ms.  C.  Susan  Tiffany 
(Contract  Specialist,  Ft.  Detrick,  Frederick,  Maryland),  the  Adenovirus  was  deleted  for  the  primary 
screen. 


A  total  of  2309  tests  were  performed  during  this  contract  period  using  a  CPE-inhibition  assay 
procedure.  Adenovirus  proved  to  be  unsuitable  for  adaptation  to  the  MTT  assay  without  sacrificing 
sensitivity  (Annual  Report,  December  15,  1988),  therefore  all  screening  with  this  virus  was  with  the 
CPE-inhibition  assay  procedure.  During  the  last  year  of  AD2  testing  (November  15,  1988  through 
November  15,  1989),  the  VR’s  of  the  positive  control  drugs  ranged  from  1 .4  -  3. 1  for  Ribavirin  and  from 
1.5  -  2.9  for  Selenazoforin.  The  mean  ID^  of  Ribavirin  was  24.05  (±  11.1);  the  mean  IDjq  of 
Selenazoforin  was  12.35  ( ± .  9.78).  The  selectivity  of  each  of  die  positive  control  compounds,  as 
measured  by  the  TI,  was:  Ribavirin,  mean  5.0  (±  4. 1),  median  3.9;  Selenazoforin,  mean  4.96  (±  3.21), 
median  3.91. 


Out  of  the  2078  accepted  single  drug  tests,  100  compounds  demonstrated  antiviral  activity  at 
greater  than  or  equal  to  50%  reduction  levels.  This  represents  around  5%  of  the  tested  compounds 
having  in  vitro  antiviral  activity  against  the  AD2  virus.  The  remainder,  1978  compounds  (95%),  were 
considered  inactive  with  the  CPE-inhibition  assay  protocol  (Figure  11). 

IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE  AGAINST 
ADENOVIRUS  DURING  THE  CONTRACT  PERIOD 
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*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  11 
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4.1. 2.1 


Confirmatory  Assays: 


The  CPE-inhibition  assay  in  HEp-2  cells  was  used  to  confirm  the  inhibitory  effects  of  compounds 
shown  to  be  active  (i.e.  a  VR  of  >.1.0  or  >.50%  reduction  in  CPE)  in  the  primary  screen.  As  shown 
in  Table  6,  42  compounds  demonstrated  confirmed  in  vitro  antiviral  activity  versus  Adenovirus  during 
this  contract  period.  The  activity  of  the  remaining  compounds  (52/100)  was  either  not  confirmed  on 
retest  or  there  was  insufficient  drug  available  for  retest.  The  compounds  in  Table  6  are  presented  in 
ascending  numerical  order.  Data  from  the  primary  and  the  subsequent  CPE-inhibition  assays  are  listed 
chronologically  for  each  compound.  Some  of  the  most  effective  compounds  against  AD2  were:  AVS- 
2296,  2700,  2980,  2986,  3593,  4070,  and  4167. 
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Table  t 


Confirmatory  Assays  for  Compounds  Active 
Against  Adenovirus  Type  2* 


AVS 

No. 

Shinment 

Date 

Tested 

XE 

VR+ 

Q2so 

MTC 

n 

70 

1 

09/11/86 

1.3 

0.4 

<0.32 

0.32 

>1.0 

1 

09/25/86 

2.4 

0.8 

0.06 

0.32 

5.3 

1 

09/15/89 

0.65 

0.22 

— 

1.0 

- 

79 

1 

09/11/86 

1.3 

0.4 

2.3 

10 

4.4 

1 

02/04/88 

2.1 

0.7 

0.8 

3.2 

3.9 

94 

1 

09/11/86 

1.0 

0.3 

231.1 

320 

1.4 

1 

04/21/88 

1.0 

0.3 

222 

>320 

>1.4 

136 

4 

09/25/86 

1.3 

0.4 

96.9 

320 

3.3 

38 

05/19/88 

1.2 

0.4 

178.8 

>320 

>1.8 

41b 

05/26/88 

1.0 

0.3 

200 

>320 

>1.6 

361 

2 

09/18/86 

1.3 

0.4 

0.1 

0.1 

1.0 

2 

10/30/86 

0.6 

0.2 

0.3 

0.1 

0.3 

2 

03/03/88 

1.2 

0.4 

1.3 

1.0 

0.8 

1215 

27 

08/13/87 

1.1 

0.4 

62.9 

320 

5.1 

27 

01/08/88 

0.8 

0.3 

50.5 

100 

2.0 

27 

01/21/88 

1.3 

0.4 

53.7 

320 

6.0 

27 

05/12/88 

0.6 

0.2 

100 

320 

3.2 

1337 

33 

02/04/88 

1.5 

0.5 

88.4 

320 

3.6 

33 

02/18/88 

1.5 

0.5 

78.2 

320 

4.1 

1984 

2 

09/15/85 

0.35 

0.12 

320 

— 

2 

09/18/86 

1.9 

0.63 

88 

>320 

>3.6 

2 

05/26/88 

0.7 

0.23 

- 

>320 

— 

2277 

11 

11/13/86 

1.1 

0.36 

100 

320 

3.2 

11 

05/12/88 

0.35 

0.12 

- 

320 

- 

2296 

11 

12/04/86 

1.2 

0.4 

10 

32 

3.2 

11 

01/08/88 

2.4 

0.8 

3.2 

32 

10.1 

11 

01/21/88 

2.0 

0.7 

10 

100 

10.0 

2318 

13 

12/18/86 

1.7 

0.6 

0.32 

3.2 

10.0 

13 

09/04/87 

1.8 

0.8 

3.59 

10 

2.79 

13 

09/24/87 

0.3 

0.1 

- 

10 

- 

2350b 

14 

11/05/87 

1.8 

0.6 

6.3 

20 

3.2 

14 

02/04/88 

0.6 

0.2 

- 

20 

- 

14 

02/25/88 

0.2 

0.1 

- 

200 

- 

14 

05/26/88 

0.6 

0.2 

63.1 

200 

3.2 

75 


Southern  Research  Institute 


Table  6  (Cont’d) 


AVS 

No. 

Shinment 

Date 

Tested 

YS 

VR* 

D2so 

MTC 

IL 

2409 

16 

02/12/87 

0.3 

0.1 

• 

3.2 

• 

16 

04/10/87 

1.5 

0.5 

2.8 

10 

3.6 

16 

01/08/88 

1.1 

0.4 

2 

10 

5.0 

16 

05/12/88 

0.3 

0.1 

- 

10 

- 

46 

10/27/88 

0.7 

0.2 

6.2 

10 

1.6 

2563 

21 

01/14/88 

1.1 

0.4 

46.8 

100 

2.1 

21 

01/28/88 

1.7 

0.6 

9.5 

10 

1.0 

21 

03/03/88 

1.7 

0.6 

20.6 

100 

4.9 

2700 

22 

06/25/87 

2.7 

0.9 

0.32 

1.0 

3.13 

22 

07/09/87 

3.7 

1.23 

0.21 

3.2 

15.20 

22 

09/04/87 

3.6 

1.2 

0.45 

10.0 

22.26 

22 

09/24/87 

1.8 

0.6 

0.45 

1.0 

2.23 

2716 

22 

05/28/87 

1.1 

0.4 

12.6 

32 

2.5 

22 

01/21/88 

1.4 

0.5 

14.1 

100 

7.1 

22 

05/12/88 

1.3 

0.5 

9.6 

32 

3.3 

46 

10/13/88 

0.9 

0.3 

10.0 

32 

3.2 

2811 

24 

01/21/88 

1.7 

0.6 

0.4 

0.3 

0.9 

24 

02/04/88 

1.2 

0.4 

0.2 

0.1 

0.5 

2812 

24 

02/25/88 

1.1 

0.4 

0.1 

0.1 

0.7 

24 

03/10/88 

1.5 

0.5 

0.1 

0.1 

0.9 

2960 

27 

08/13/87 

1.2 

0.4 

44.4 

100 

2.3 

27 

01/08/88 

1.4 

0.5 

81.1 

320 

3.9 

27 

05/12/88 

0.8 

0.3 

- 

320 

- 

2964 

27 

08/20/87 

1.2 

0.4 

100.0 

>320 

>3.2 

27 

05/12/88 

0.7 

0.2 

- 

>320 

- 

2979 

25 

07/09/87 

1.7 

0.6 

11.4 

32 

2.8 

25 

01/08/88 

0.9 

0.3 

68.4 

320 

4.7 

. 

25 

01/21/88 

1.8 

0.6 

35.8 

100 

2.8 

41b 

05/26/88 

1.3 

0.4 

10.0 

32 

3.2 

2980 

25 

07/09/87 

2.1 

0.7 

1.5 

10 

6.8 

25 

10/29/87 

2.0 

0.7 

1.0 

3.2 

3.3 

25 

11/12/87 

1.5 

0.5 

1.5 

3.2 

2.2 

25 

05/12/88 

1.2 

0.4 

5.0 

10 

2.0 

2985 

27 

08/20/87 

1.2 

0.4 

100 

>320 

>3.2 

27 

05/12/88 

- 

- 

- 

>320 

- 

2986 

27 

08/20/87 

1.7 

0.6 

100 

320 

3.2 

27 

01/08/88 

1.5 

0.5 

100 

320 

3.2 

2988 

27 

08/20/87 

1.0 

0.3 

70.9 

320 

4.5 

27 

01/08/88 

0.6 

0.2 

- 

320 

- 

27 

01/21/88 

0.5 

0.2 

- 

320 

- 

27 

05/12/88 

0.9 

0.3 

307 

>320 

>1.0 
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Table  6  (Cont’d) 


AVS 

No. 

Shipment 

Date 

Tested 

YE 

VR* 

ffiiO 

MTC 

n. 

2994 

27 

08/20/87 

1.5 

0.5 

2SJf 

25.5 

3.9 

27 

01/08/88 

1.1 

0.4 

32.0 

100 

3.1 

27 

01/21/88 

0.7 

0.2 

64.1 

100 

1.6 

3527 

31 

12/17/87 

1.0 

0.3 

2.4 

10 

4.3 

31 

05/12/88 

0.4 

0.1 

- 

100 

- 

3529 

31 

01/28/88 

1.3 

0.5 

1.6 

3.2 

2.0 

31 

02/18/88 

1.6 

0.5 

1.8 

10 

5.5 

3577 

32 

01/28/88 

1.4 

0.5 

96.4 

320 

3.3 

32 

02/18/88 

1.8 

0.6 

113.0 

320 

2.8 

3593 

30 

10/22/87 

2.7 

0.9 

3.7 

10 

2.7 

30 

10/27/87 

2.7 

0.9 

3.7 

10.0 

2.7 

30 

11/12/87 

1.9 

0.6 

1.7 

>3.2 

>1.8 

30 

12/31/87 

1.1 

0.4 

2.5 

3.2. 

1.3 

30 

01/21/88 

1.2 

0.4 

1.8 

3.2 

1.8 

3610 

32 

12/31/87 

0.6 

0.2 

100 

320 

3.2 

32 

05/12/88 

1.3 

0.4 

50.7 

320 

6.3 

3705 

32 

01/14/88 

1.7 

0.6 

73.1 

320 

4.4 

32 

02/04/88 

1.1 

0.4 

118 

320 

2.7 

32 

02/18/88 

0.9 

0.3 

147 

320 

2.2 

32 

05/12/88 

0.6 

0.2 

320 

>320 

>1.0 

3910 

34 

02/18/88 

1.2 

0.4 

56.5 

320 

5.7 

34 

03/10/88 

1.1 

0.4 

204 

>320 

>1.6 

4001 

36 

03/10/88 

1.1 

0.4 

204 

>320 

>1.6 

36 

03/31/88 

1.0 

C.3 

320 

>320 

>1.0 

4002 

36 

03/10/88 

1.0 

0.3 

320 

>320 

>1.0 

36 

03/31/88 

0.8 

0  3 

- 

>320 

- 

36 

04/14/88 

0.3 

0.1 

- 

>320 

- 

4004 

36 

03/10/88 

1.2 

0.4 

193 

>320 

>1.7 

36 

03/31/88 

0.8 

0.3 

- 

>320 

- 

36 

04/14/88 

0.5 

0.2 

- 

>320 

- 

4041 

36 

03/17/88 

1.1 

0.4 

320 

>320 

>1.0 

36 

04/21/88 

1.1 

0.4 

320 

>320 

>1.0 

4070 

35 

01/28/88 

2.2 

0.7 

4.3 

10 

2.4 

35 

02/18/88 

2.3 

0.8 

3.8 

32 

8.5 

4167 

41 

06/16/88 

3.5 

12 

2.5 

32 

12.8 

41 

06/30/88 

2.3 

0.8 

6.6 

32 

4.8 

4262 

39 

05/05/88 

1.1 

0.4 

199 

>320 

1.6 

39 

05/26/88 

0.6 

0.2 

— 

>320 

— 

39 

06/16/88 

0.5 

0.2 

— 

>320 

— 
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Table  6  (Cont’d) 


AVS 

JJ&. 

Shiument 

Date 

Tested 

YE 

VR* 

ffiso 

MTC 

U_ 

4267 

39 

05/05/88 

1.4 

0.5 

159 

>320 

2.0 

39 

05/26/88 

1.3 

0.4 

169 

>320 

1.9 

4279 

42 

06/23/88 

1.0 

0.3 

29.7 

32 

1.1 

42 

07/07/88 

1.0 

0.3 

40.3 

100 

2.5 

4281 

42 

06/23/88 

1.1 

0.4 

26.1 

32 

1.2 

42 

07/07/88 

1.1 

0.4 

37.6 

100 

2.7 

4750 

44 

08/25/88 

1.1 

0.4 

11.1 

32 

2.9 

44 

09/01/88 

0.4 

0.1 

8.4 

10 

1.2 

a.  Compounds  are  listed  in  ascending  numerical  order  by  AVS  number.  The  results  from  the  primary  and  the 
subsequent  confirmatory  CPE-inhibition  assays  are  listed  chronologically  for  each  compound.  Host  cell  were  HEp- 
2.  The  VR  is  a  measurement  of  selective  antiviral  activity  which  takes  into  account  the  degree  of  inhibition  of 
virus-induced  CPE  and  the  degree  of  cytotoxicity  produced  by  the  test  compound,  determined  by  a  modification  of 
the  method  of  Ehrlich  et  al.  (Ann.  N.Y.  Acad.  Sci.  1 30:5,  196S).  VR*  is  the  designation  for  the  virus  rating 
calculated  by  the  method  of  Sidwell  and  Huffman  (Appl.  Microbiol.  22:797,  1971).  The  drug  concentration  which 
reduced  the  CPE  by  50%  (50%  inhibitory  dose,  IDj0)  was  calculated  using  a  regression  analysis  program  for 
semilog  curve  fitting  and  is  expressed  as  /xg/ml.  lie  minimum  cytotoxic  drug  concentration  (MTC)  is  also 
expressed  as  /tg/ml.  The  TI  of  a  test  compound  was  determined  by  dividing  the  MTC  by  the  ID5C 

b.  The  ID50  and  MTC  for  AVS-2350  are  expressed  as  units/ml. 
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4.1.3 


The  number  of  single  drug  tests  carried  out  against  YF  during  this  contract  period  is  summarized 
in  yearly  increments  in  Figure  12.  During  this  five-year  period  two  main  in  vitro  antiviral  assay 
protocols  were  implemented: 

1.  A  standard  CPE  inhibition  assay  by  virus  rating  (VR)  (Annual  Report,  December  IS, 
1988,  Section  3.2.4). 

2.  Since  November,  1988,  MTT  based-antiviral  assay  format. 

A  total  of  7654  tests  were  performed  during  this  contract  period  using  both  assay  types.  Routine 
testing  was  changed  to  the  MTT-assay  format  to  improve  the  efficiency  and  quality  of  the  primary 
screening  program  in  addition  to  being  more  cost-effective.  Selenazofurin  (AVS-0253)  was  tested  in  each 
standard  virus  rating  (VR)  CPE-inhibition  assay  as  a  positive  control  compound.  Results  of  the  positive 
controls  (VR  tests)  were  used  as  a  guideline  to  assess  the  quality  of  each  assay. 


After  the  testing  was  converted  to  the  MTT-assay  format,  we  performed  a  total  of  211  control 
compound  assays  with  Selenazofurin  during  the  last  26  months  of  the  contract  period.  During  this  time 
585  tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  Three  hundred 
fifteen  (315)  tests  were  considered  unsatisfactory  based  on  the  criteria  of  the  quality  controls  set  during 
this  reporting  period.  The  rest,  totaling  2717  were  actual  single  drug  MTT-assays.  The  total  number 
of  MTT-assays  (5960)  tested  during  the  last  two  years  represents  a  252%  increase  (improvement)  in  the 
total  testing  output  as  compared  to  the  total  of  1694  tests  performed  dun™  the  first  3  years  of  this 
contract. 

Out  of  the  6252  accepted  single  drug  tests.  306  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  around  5.0%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  YF-virus.  The  remainder,  5946  compounds  (95%),  were  considered  inactive 
with  both  assay  protocols  (Figure  12). 

IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE 
3om  ,  AGAINST  YELLOW  FEVER  VIRUS  DURING  THE  CONTRACT  PERIOD 


■  ACTIVE 
□  INACTIVE 


Status 


IM(-lfl7 

IM7-19M 

1988-1989 

1989-199 f 

Number  Active 

0 

55 

28 

72 

151 

Number  Inactive 

Q 

m 

M2 

1769 

2566 

Yearly  Total  (Accepted 

0 

819 

875 

1841 

2717 

Five-Year 

Totals 


Single  Drug  Tests) 

*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  12 
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4. 1 .3. 1  YF-Oualitv  Controls:  Two  positive  control  compounds  (Selenazofurin  and  2-Thio-6  Azauridine) 
were  used  in  the  daily  MTT  assay  sets  as  antiviral  activity  quality  controls.  The  antiviral  performance 
of  the  unknown  compounds  is  compared  to  that  of  the  positive  control  compounds.  Compounds  with 
equal  to  of  better  antiviral  potency  are  considered  active  and  are  worthy  of  further  in  vitro  profile  studies 
and  in  vivo  testing. 

4. 1.3. 1.1  Antiviral  Activity  of  Selenazofurin  vs  YF  Virus:  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  primary  control  compound,  AVS-0253  (Selenazofurin)  is  presented  in 
Figure  13-A  for  211  tests  performed  during  November,  1989  through  January,  1991. 

Control  Comocui.t;  -Antiviral  Performance:  Selenazofurin  (AVS-0253)  has  been  the  sole  control 
compound  against  YF  in  these  MTT-assay  screens.  The  mean  and  median  antiviral  inhibition  and 
cytotoxicity  patterns  of  the  positive  control  drug  (Selenazofurin)  are  illustrated  in  Figure  13-A. 

The  211  control  tests  performed  with  Selenazofurin  gave  a  mean  Total  Antiviral  Index  (TAI) 
of  11.56%  (SD  ±  9.12)  and  the  median  value  was  9.32%.  The  TAI  measures  the  overall  antiviral 
effectiveness  of  the  compound  and  it  ranged  from  -0  -  48%  during  this  period.  The  mean  Selectivity 
Index  (SI)  was  only  1.06  (SD  ±  2.72)  and  the  median  SI  value  was  0,  indicating  poor  antiviral 
selectivity  for  Selenazofurin  and  it  ranged  from  -0-19  during  this  period.  However,  the  closeness  of 
the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is  consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI2S)  value  was  8.61  (SD  ±  15.13).  The  median  AI25  value 
was  3.76  (range  0.30  -  >  125).  The  mean  Antiviral  Index  50%  (AI50)  was  4.49  (SD  ±  11.54)  with  a 
median  of  0  (range  0  -  70.86).  This  indicates  that  Selenazofurin  does  not  consistently  reach  50%  antiviral 
reduction  levels.  The  Antiviral  Index  95%  (AI95)  was  not  attainable  with  Selenazofurin  versus  Yellow 
Fever  Virus. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  5.62  jtg/ml  (SD  ±  5.84).  The 
median  IC25  value  was  4.25  ng /ml  (range  =  <0.32  -  32.00  jig/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (IC50)  was  2.49  /xg/ml  (SD  ±  7.57).  The  median  IC50  value  was  0  /xg/ml  (range 
0  -  83.6  Mg/ml).  This  discrepancy  indicates  that  the  control  compound  Selenazofurin  does  not 
consistently  reach  50%  reduction  levels.  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95) 
could  not  be  attained  with  Selenazofurin  versus  Yellow  Fever  Virus. 

The  average  maximum  antiviral  inhibitory  level  of  211  Selenazofurin  tests  (Figure  13-A)  was 
reached  at  10  /ig/ml  of  the  compound  with  20%  antiviral  effect.  Further  increase  of  the  drug 
concentration  does  not  improve  its  antiviral  activity.  Maximum  antiviral  effect  (—40%)  was  found  with 
a  simultaneous  —20%  cytotoxic  suppression.  Above  10  /xg/ml  concentration  of  the  antiviral  protection 
levels  off  to  2G%  of  reduction  level  at  100  /ig/ml  while  simultaneously  Selenazofurin  becomes  maximally 
toxic  (  —  55%) 
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Median 


Figure  13-A 

Average  Antiviral  and  Cytotoxicity  Values  for  211  Positive  Control  Compound  Tests 
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4.1.3. 1.2  Maximum  Antiviral  Effect  of  Selenazofurin  vs  YF  Virus;  Since  the  metabolic  activity  of 
the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring 
the  maximum  antiviral  effect  of  the  control  compound  Selenazofurin.  This  demonstrated  the  amount  of 
infectious  virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  14-A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  211  control  compound  assays  for  Selenazofurin.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  43%  (SD  ±  12.46)  reduction 
levels.  The  maximum  reduction  levels  vary  from  25  -  96%  but  remain  quite  consistently  around  the 
median  of  41  %.  The  assay  control  values  give  a  relatively  broad  bell-shaped  distribution  curve.  This 
indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the  YF-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Selenazofurin  versus 
the  YF  Virus  was  set  at  25%  reduction  level.  Ail  assays  in  which  Selenazofurin  did  not  meet  this 
accepted  quality  control  level  025%)  were  rejected  (i.e.,  315  unsatisfactory  tests). 

Since  Selenazofurin  is  only  marginally  active  against  YF  virus.better  quality  control  compounds 
are  needed.  However,  regardless  of  the  poor  performance  of  the  YF  quality  control  drug  Selenazofurin, 
around  430  different  compounds  have  equal  or  better  antiviral  activity  against  YF  virus  than  AVS-0253. 
Some  of  these  could  certainly  be  used  as  a  better  in  vitro  antiviral  control  compound  in  this  large-scale 
antiviral  screening  program. 


> 

U 

z 

a 

a 

O' 

a 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
YF  VIRUS  -  VS  -  SELENAZOFURIN 

12  r 


to 


8 


6 


PERCENT  CPE  REDUCTION 

Figure  14-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  21 1  Control  Tests. 
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4.1. 3. 1.3  Cellular  Cytotoxicity  of  Selenazofurin  vs  YF  Virus: 

YF-Control  Compound-Cytotoxicitv  Performance:  The  211  cytotoxicity  values  of  the  positive 
control  compound  Selenazofurin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25% 
(TCjs)  was  16.49  /ig/ml  (SD  ±  10.45)  and  the  median  was  15.80  /ig/ml  (range  of  0.24  -  62.9  /ig/ml). 
The  mean  cell  Toxic  Concentration  50%  (TCj^)  value  was  57.38  /ig/ml  (SD  ±  29.85)  and  the  median 
was  54.70  /ig/ml  (range  of  8.51  - 100  /ig/ml).  The  mean  cell  Toxic  Concentration  95%  (TC^  value 
cannot  be  attained  with  Selenazofurin  versus  Yellow  Fever  Virus. 

As  can  be  seen  from  Figure  13-A,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  3.2  /ig/ml  and  the  maximum  toxicity  has  not  been  reached  at  100  /ig/ml. 

When  the  cytotoxicity  reaches  around  20%  (10  /ig/ml),  the  control  compound  (Selenazofurin) 
loses  its  maximum  antiviral  effect  (-35%).  Above  32  /ig/ml  the  antiviral  protection  of  Selenazofurin 
starts  to  decrease  (down  to  ~  20%).  Selenazofurin  becomes  maximally  toxic  at  100  /ig/ml  concentration. 
The  highest  selenazofurin  concentration  tested  in  these  assays  was  100  /ig/ml. 

Selenazofurin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  The  TC25 
and  TC50  toxicity  can  be  achieved  with  relative  consistency  at  100  /ig/ml. 
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4.1. 3. 1.4  YF-Assav  Plate  Quality  Controls:  Cell  Load  and  Virus  Load  Parameters  (Selenazofurin); 
The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large-scale  antiviral 
testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily  assays.  Equal  numbers 
of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily  was 
monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through  January, 
1991,  is  presented  in  Figures  15- A,  16- A  and  17- A. 

i  YF-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 

.  (O.D.  reading)  of  21 1  control  assays  is  plotted  in  Figure  15-A.  The  results  indicate  that  the  cell  O.D. 

readings  reached  a  mean  1.130  (SD  ±  0.180)  with  a  median  of  1.140  (range  of  0.400  -  1.680).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

YF-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  211  control  assays  is  presented  in  Figure  16-A.  The  results  indicate  that  the 
average  virus  load  O.D.  reading  is  0.230  (SD  ±  0.1 10)  with  a  median  of  0.210  (range  of  0.01  -  0.530). 
This  demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCID^ 
is  administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 


YF-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  21 1  control  assays  is  provided  in  Figure  17-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.900  (SD  ±  0.173)  with  a  median  of  0.891  (range  0.389  - 
1 .440).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  90%  measurement 
accuracy. 


VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 


OPTICAL  DENSITY 


VARIATION  OF  VIRUS  (LOAD)  CONTROLS 
YF  VIRUS  -  VS  -  SELENAZOFURIN 


OPTICAL  DENSITY 


Figure  15-A 


Figure  16-A 


VARIATION  OF  THE  TEST  DIFFERENTIAL 
YF  VIRUS  -  VS  -  SELENAZOFURIN 
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OPTICAL  DENSITY 


Figure  17-A 
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4.1.3. 1 


4.1. 3.1.1  Anlixical  Activity  Of  Mhto-frA«UCiding  vs  YT  Virus;  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thio-6-Azauridine)  is  presented 
in  Figure  13-B  for  42  tests  performed  during  November,  1989  through  January,  1991. 

Second  Control  Compound-Antiviral  Performance:  2-Thio-6-Azauridine  (AVS-6724)  has  been 
tested  as  a  possible  second  control  compound  against  YF  in  these  MTT-assay  screens.  The  mean  and  * 

median  antiviral  inhibition  and  cytotoxicity  patterns  of  this  second  positive  control  drug  are  illustrated 
in  Figure  13-B. 

The  42  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Total  Antiviral  Index 
(TAI)  of  27.90%  (SD  ±  14.50)  and  the  median  value  was  25.00%.  The  TAI  measures  the  overall 
antiviral  effectiveness  of  the  compound  and  it  ranged  from  -6.25  -  58.77%  during  this  period.  The 
mean  Selectivity  Index  (SI)  was  8.60  (SD  ±  8.90)  and  the  median  SI  value  was  5.20,  indicating 
moderate  antiviral  selectivity  for  2-Thio-6-Azauridine  and  it  ranged  from  -0  -  37.08  during  this  period. 

However,  the  closeness  of  the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is 
consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI25)  value  was  21.50  (SD  ±  23.70).  The  median  AI25  value 
was  11.00  (range  2.18  •  98.96).  The  mean  Antiviral  Index  50%  (AIjj)  was  29.20  (SD  ±  30.30)  with 
a  median  of  23.20  (range  0  - 162.60).  This  indicates  that  2-Thio-6-Azauridine  does  not  consistently  reach 
50%  antiviral  reduction  levels.  The  Antiviral  Index  95%  (AI^)  was  not  attainable  with  2-Thio-6- 
Azauridine  versus  Yellow  Fever  Virus. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  2.90  jig/ml  (SD  ±  3.40).  The 
median  IC^  value  was  1.50  /ig/ml  (range  -  0.32  -  17.50  Mg/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (IC50)  was  6.50  /ig/ml  (SD  ±  9.00)  The  median  ICjq  value  was  3.30  /ig/ml  (range 
0  -  49.30  /ig/ml).  This  discrepancy  indicates  that  the  control  impound  2-Thio-6-Azauridine  does  not 
consistently  reach  50%  reduction  levels.  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95) 
could  not  be  attained  with  2-Thio-6-Azauridine  versus  Yellow  Fever  Virus. 

The  average  maximum  antiviral  inhibitory  level  of  42  2-Thio-6-Azauridine  tests  (Figure  13-B) 
was  reached  at  10  / ig/ml  of  the  compound  with  70%  antiviral  effect.  Further  increase  of  the  drug 
concentration  does  not  improve  its  antiviral  activity.  Maximum  antiviral  effect  (  —  77%)  was  found  with 
a  simultaneous  -  15%  cytotoxic  suppression.  Above  10  /ig/ml  concentration  the  antiviral  protection 
levels  off  to  50%  reduction  level  at  320  /xg/ml  while  simultaneously  2-Thio-6-Azauridine  become 
maximally  toxic  (-70%). 
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Figure  13-B 

Average  Antiviral  and  Cytotoxicity  Values  for  42  Positive  Control  Compound  Tests 
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4. 1.3. 1.2  Maximum  Antiviral  Effect  of  2-Thlo-6-Azauridine  ti  YF  Virus:  Since  the  metabolic 
activity  of  the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by 
measuring  the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This 
demonstrated  the  amount  of  infectious  virus  produced  by  the  cells  (Max imam  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  14-B)  depicts  the  distributiouof  die  maximum  antiviral  reduction 
values  of  all  42  control  compound  assays  for  2-'nrio-6-Azauridine.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  77%  (SD  ±  17.20)  reduction 
levels.  The  maximum  reduction  levels  vary  from  43  -  100%  but  remain  quite  consistently  around  the 
median  of  76% .  The  assay  control  values  give  a  relatively  shifted  bell-shaped  distribution  curve.  This 
indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the  YF-MTT  assay. 

Recommendations; 

Based  upon  the  data  obtained  in  parallel  studies  with  Selenazofurin,  we  recommend  that  2-Thio-6- 
Azauridine  (A VS  #6724)  will  be  used  as  a  second  control  compound  against  YF  virus.  It’s  overall 
performance  is  much  better  than  the  present  control,  Selenazofurin.  It  is  readily  available  from  Sigma 
Chemical  Company,  it  is  inexpensive  and  works  as  effectively  at  low  drug  concentrations  as 
Selenazofurin. 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 


PERCENT  CPE  REDUCTION 


Figure  14-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  42  Control  Tests. 
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YF-Control  Compound-Cvtotoxicitv  Performance:  The  42  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 
25%  (TC^  was  29.80  /ig/ml  (SD  ±  21.90)  and  the  median  was  26.80  /ig/ml  (range  of  7.73  -  100 
/ig/ml).  The  mean  cell  Toxic  Concentration  50%  (TC^  value  was  95.80  /ig/ml  (SD  ±  61.00)  and  the 
median  was  94.30  /ig/ml  (range  of  26.00  -  320  /xg/ml).  The  mean  cell  Toxic  Concentration  95%  (TC^j) 
value  cannot  consistently  be  attained  with  2-Thio-6-Azauridine  versus  Yellow  Fever  Virus. 

As  can  be  seen  from  Figure  13-B,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  10  /ig/ml  and  the  maximum  toxicity  has  not  been  reached  at  320  /ig/ml. 

When  the  cytotoxicity  reaches  around  10%  (10  /ig/ml),  the  control  compound  (2-Thio-6- 
Azauridine)  loses  its  maximum  antiviral  effect  (~77%).  Above  10  /ig/ml  the  antiviral  protection  of  2- 
Thio-6-Azauridine  starts  to  decrease  (down  to  ~  15%).  2-Thio-6-Azauridine  becomes  maximally  toxic 
at  320  /ig/ml  concentration.  The  highest  2-Thio-6-Azauridine  concentration  tested  in  these  assays  was 
320  /ig/ml. 

2-Thio-6-Azauridinehas  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  The 
TC15  TC5Q  toxicity  can  be  achieved  with  relative  consistency  at  100  /ig/ml. 
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FREQUENCY 


4. 1.3. 1.4  YF-Assav  Plate  Quality  Controls;  Cell  Load  and  Vtrm  L— d  Parameters  (2-Thfo-6- 
Azauridinel:  The  MTT  assay  is  fundamentally  dependent  upon  the  yriSty  of  die  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  die  uniformity  of  the  tot  plates  produced  for  the  daily 
assays.  Equal  loads  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used 
daily  was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through 
January,  1991  is  presented  in  Figures  15-B,  16-B,  and  17-B. 

YF-Control  Compound-Cell  Load  Performance:  A  bar  graph  sateer  plot  of  the  mean  cell  control 
(O.D.  reading)  of  42  control  assays  is  plotted  in  Figure  15-B.  The  rente  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.110  (SD  ±  0.180)  with  a  median  of  1.100  fiance  of  0.550  -  1.590).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  bong  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

YF-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  42  control  assays  is  presented  in  Figure  16-B.  The  results  indicate  that  the  average 
virus  load  O.D.  reading  is  0.240  (SD  ±  0. 1 10)  with  a  median  of  0.240  (range  of  0.030  -  0.480).  This 
demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCIDS0)  is 
administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 

YF-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  42  control  assays  is  provided  in  Figure  17-B.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.870  (SD  ±  0.150)  with  a  median  of  0.872  (range  0.515  - 
1. 182).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  87  %  measurement 
accuracy. 

VARIATION  OF  THE  CELL  (LOAD)  CONTROLS  VARIATION  OF  THE  VIRUS  (LOAD)  CONTROLS 
is  YF  VIRUS  -  VS  -  2-THIO-6-AZA URIDINE  u  YF  VIRUS  -  VS  -  2-THIO-6-AZAURIDINE 

I  f 


OPTICAL  DENSITY  OPTICAL  DENSITY 

Figure  15-B  Figure  16-B 
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4.1. 3. 2 


YF-Antiviral  Activity  Results: 


Drugs  with  95%  Antiviral  Reduction  Levels:  Out  of  the  6252  actual  single  drug  tests, 
62  new  compounds  demonstrated  excellent  antiviral  activity,  having  antiviral  reduction  values  of  equal 
to  or  better  than  95%.  This  represents  around  1.0%  of  the  test  compounds  being  active  at  this  excellent 
reduction  level.  These  compounds  are  summarized  in  Table  7  according  to  the  highest  Total  Antiviral 
Index  (TAI).  Compounds  AVS-3102, 2631  and  5580  demonstrated  the  greatest  in  vitro  promise,  having 
TAI  is  of  99,  75  and  70%  and  Selectivity  Indices  (SI)  of  >313,  98  and  76,  respectively.  The  next  nine 
compounds,  demonstrated  good  antiviral  activity  with  TAI’s  greater  than  40%  and  SI  values  that  ranged 
from  8  -  58.  Twenty-nine  other  compounds  demonstrated  moderate  antiviral  activity,  having  TAI’s  from 
25  -37%  and  Si’s  from  4.8  -  9.9.  The  rest  (29  compounds)  had  only  marginal  antiviral  activity  with 
TAI’s  ranging  from  5  -  24%  and  Si’s  of  <  1  to  26. 

It  is  worthwhile  to  note  that  compounds  received  in  shipment  number  62  were  mostly  colored 
(Table  7).  Therefore  those  compounds  appearing  in  the  95%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the  MTT 
assay. 
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labia  7 


AV3  Compounds  Active  Against  Tallow  Paver  Virus  (TP)  at  AI95  Laval 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Date 

rntl. 

IC  95 

TC  95 

AI  95 

SI 

TAI 

YF 

3102 

28 

05/19/89 

0.812 

0.39 

> 

100.00 

> 

258.00 

> 

313.00 

> 

99.41 

YF 

2631 

65 

07/06/90 

1.083 

9.30 

> 

1000.00 

> 

107.58 

98.03 

> 

75.11 

YF 

S580 

54 

05/03/89 

1.295 

6220.00 

> 

100000 

> 

16.10 

> 

75.60 

> 

70.14 

YF 

3802 

67 

05/31/90 

0.862 

0.30 

> 

10.00 

> 

33.27 

> 

58.40 

> 

56.12 

YF 

1019 

28 

03/06/90 

1.032 

6.22 

> 

100.00 

> 

16.08 

30.74 

> 

55.70 

YF 

4855 

48 

09/12/89 

0.751 

29.30 

> 

320.00 

> 

10.91 

> 

23.82 

> 

55.28 

YF 

6225 

62 

01/16/90 

0.996 

30.10 

> 

320.00 

> 

10.62 

> 

18.33 

> 

47.17 

YF 

2604 

19 

09/06/89 

0.650 

18.90 

> 

100.00 

> 

5.30 

25.16 

> 

46.09 

YF 

6218 

62 

01/16/90  0.755 

44.30 

> 

320.00 

> 

7.22 

> 

17.12 

> 

43.56 

YF 

0148 

66 

05/30/90 

1.076 

0.91 

> 

3.20 

> 

3.51 

> 

8.14 

> 

42.52 

YF 

2591 

19 

09/06/89 

0.619 

30.20 

> 

320.00 

> 

10.60 

> 

17.89 

> 

39.96 

YF 

2589 

65 

04/12/90  0.766 

91.70 

> 

320.00 

> 

3.49 

> 

7.59 

> 

39.82 

YF 

5121 

56 

11/01/90 

0.856 

97.90 

> 

320.00 

> 

3.27 

> 

8.30 

> 

37.43 

YF 

6214 

62 

11/01/90  0.694 

94.50 

> 

1000.00 

> 

10.59 

8.96 

35.36 

YF 

8374 

76 

01/17/91 

0.640 

929.00 

> 

3200.00 

> 

3.44 

8.12 

> 

35.14 

YF 

2590 

19 

09/06/89 

0.619 

92.70 

> 

320.00 

> 

3.45 

> 

6.84 

> 

35.03 

YF 

7067 

72 

10/03/90  1.130 

28.30 

906.00 

31.97 

9.86 

33.97 

YF 

0206 

67 

05/30/90 

1.076 

92.90 

> 

1000.00 

> 

10.77 

9.72 

> 

32.31 

YF 

6200 

62 

02/01/90 

0.712 

97.30 

> 

320.00 

> 

3.29 

> 

6.15 

> 

32.24 

YF 

6201 

62 

02/01/90 

0.767 

93.80 

> 

320.00 

> 

3.41 

> 

6.07 

> 

32.24 

YF 

2318 

67 

05/31/90 

0.989 

0.97 

> 

10.00 

> 

10.34 

6.23 

31.89 

YF 

6219 

62 

11/01/90 

0.643 

94.20 

> 

320.00 

> 

3.40 

> 

5.83 

> 

31.04 

YF 

6943 

69 

07/25/90 

0.990 

94.20 

> 

320.00 

> 

3.40 

> 

5.83 

> 

30.64 

YF 

4113 

39 

09/11/89 

0.624 

0.57 

> 

1.00 

> 

1.77 

> 

5.96 

> 

30.37 

YF 

2572 

65 

04/12/90 

0.861 

93.30 

> 

320.00 

> 

3.43 

5.80 

> 

28.99 

YF 

2980 

61 

12/06/89  0.740 

0.90 

> 

3.20 

> 

3.56 

6.03 

> 

28.76 

YF 

6208 

62 

01/16/90  0.843 

246.00 

> 

320.00 

> 

1.30 

> 

4.82 

> 

28.41 

YF 

5138 

57 

08/15/89 

0.940 

283.00 

> 

1000.00 

> 

3.53 

5.90 

27.36 

YF 

6946 

69 

09/06/90 

0.988 

279.00 

966.00 

3.47 

5.73 

> 

27.01 

YF 

2506 

21 

09/06/89 

0.715 

3.20 

> 

10.00 

> 

3.13 

> 

6.11 

> 

26.99 

YF 

6220 

62 

01/16/90 

0.994 

93.70 

> 

320.00 

> 

3.42 

> 

6.16 

> 

26.49 

YF 

6217 

62 

01/16/90 

0.755 

94.50 

> 

320.00 

> 

3.39 

> 

5.66 

> 

26.11 

YF 

4281 

61 

12/06/89  0.782 

2.98 

> 

32.00 

> 

10.75 

5.45 

25.99 

YF 

8364 

76 

01/17/91 

0.540 

286.00 

966.00 

3.38 

4.79 

24.40 

YF 

6195 

62 

02/01/90  0.703 

267.00 

> 

320.00 

> 

1.20 

> 

4.33 

> 

23.80 

YF 

6942 

69 

09/06/90 

0.970 

715.00 

> 

1000.00 

> 

1.40 

3.12 

> 

22.51 

YF 

6369 

63 

03/20/90 

0.871 

29.50 

96.60 

3.28 

3.47 

> 

21.91 

YF 

6460 

63 

03/22/90 

0.871 

93.20 

874.00 

9.38 

3.54 

> 

21.20 

YF 

7092 

72 

10/25/90 

1.114 

984.00 

> 

1000.00 

> 

1.02 

> 

2.11 

> 

20.15 

YF 

6203 

62 

02/01/90 

0.740 

94.50 

309.00 

3.27 

2.74 

19.96 

YF 

7068 

72 

10/03/90 

1.130 

30.80 

293.00 

9.51 

3.83 

19.91 

YF 

6196 

62 

02/01/90 

0.703 

286.00 

> 

320.00 

> 

1.12 

> 

3.06 

> 

19.66 

YF 

8563 

76 

01/03/91 

0.608 

93.80 

> 

320.00 

> 

3.41 

3.94 

> 

19.43 

YF 

2570 

19 

09/06/89 

0.718 

31.00 

> 

32.00 

> 

1.03 

> 

2.16 

> 

19.20 

YF 

6197 

62 

02/01/90 

0.573 

296.00 

> 

320.00 

> 

1.08 

> 

2.19 

> 

19.06 

YF 

2586 

19 

09/06/89 

0.775 

306.00 

> 

320.00 

> 

1.05 

> 

2.08 

> 

17.27 

YF 

5405 

66 

07/06/90 

1.155 

0.31 

8.19 

26.12 

3.67 

17.25 

YF 

6183 

62 

01/31/90  0.788 

294.00 

> 

320.00 

> 

1.09 

> 

2.35 

> 

16.47 

YF 

6185 

62 

01/31/90  0.766 

94.10 

315.00 

3.35 

2.89 

16.47 

YF 

4992 

61 

12/06/89 

0.702 

302.00 

966.00 

3.20 

2.74 

15.08 

YF 

6207 

62 

10/31/90 

0.951 

302.00 

966.00 

3.20 

2.74 

15.08 

YF 

5780 

59 

01/23/90 

0.798 

94.50 

318.00 

3.36 

2.78 

15.02 

YF 

6186 

62 

02/01/90 

0.821 

96.60 

313.00 

3.24 

2.73 

14.62 

YF 

2453 

18 

09/06/89 

0.736 

10.00 

31.50 

3.15 

2.69 

14.12 

YF 

6205 

62 

02/01/90  0.745 

299.00 

> 

320.00 

> 

1.07 

> 

2.00 

> 

13.18 

YF 

2582 

19 

09/06/89 

0.775 

93.60 

> 

100.00 

> 

1.07 

> 

1.94 

> 

11.89 

YF 

6227 

62 

01/16/90  0.982 

302.00 

> 

320.00 

> 

1.06 

> 

1.79 

> 

10.08 

YF 

2960 

27 

10/04/90 

1.046 

903.00 

> 

1000.00 

> 

1.11 

0.00 

> 

9.92 
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TaJble  7  (Coat'd) 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

Mo. 

ment# 

Date 

rntl. 

IC  95 

TC  95 

AI  95 

SI 

TA1 

YF 

7049 

69 

09/13/90 

1.039 

945.00  > 

1000.00  > 

1.06  > 

1.77 

> 

9.27 

YF 

4074 

48 

12/07/89 

1.211  < 

1.00 

26.80  > 

26.82  > 

1.60 

> 

6.33 

YF 

0361 

2 

OS/22/89 

1.020  < 

0.03 

0.29  > 

9.02  > 

1.63 

> 

5.46 

YF 

6194 

62 

02/01/90 

0.714 

302.00 

96.10 

0.32 

0.23 

> 

5.04 
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Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  6252  actual  single  drug  tests,  175  new 
compounds  demonstrated  good  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better  than 
50%.  This  represents  around  2.8%  of  the  test  compounds  being  active  at  this  good  antiviral  reduction 
levels.  These  compounds  are  summarized  in  Table  8  according  to  die  highest  Total  Antiviral  Index 
(TAI).  AVS-461 1  demonstrated  the  best  TAI  of  66%  and  SI  of  109.  Twenty-seven  other  compounds 
demjnstrated  moderate  antiviral  activity,  having  TAI’s  from  25  -  43  and  STs  from  1  -  56.  The  rest  (147 
compounds)  showed  marginal  antiviral  activity  with  TAI’s  from  <  t  to  24%  and  Si’s  from  <  1  to  7. 

It  is  worthwhile  to  note  (Table  8)  that  compounds  received  in  shipment  number  62  were  mostly 
colored.  Therefore  those  compounds  appearing  in  the  50%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the  MTT 
assay. 
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Zable  8 


AVS  Compounds  Active  Against  Yellow  Fever  Virus  (YF)  at  AXjq  Level 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment/ 

Date 

rntl. 

IC  50 

TC  50 

AZ  50 

SI 

TAI 

YF 

4611 

65 

07/06/90 

0.874 

6.54 

> 

1000.00 

> 

152.94 

108.82 

> 

65.62 

YF 

2978 

27 

04/17/89 

1.019 

42.30 

> 

320.00 

> 

7.56 

> 

7.56 

> 

42.81 

YF 

0084 

67 

05/30/90 

1.062 

17.50 

316.00 

18.06 

11.76 

> 

37.83 

YF 

6618 

64 

04/19/90 

0.574 

147.00 

> 

1000.00 

> 

6.79 

> 

6.79 

> 

36.65 

YF 

2503 

67 

07/12/90 

0.526 

0.58 

> 

10.00 

> 

17.13 

> 

17.13 

> 

36.44 

YF 

6444 

63 

03/22/90 

0.956 

29.80 

731.00 

24.55 

13.77 

> 

34.97 

YF 

2573 

65 

04/12/90 

0.861 

58.50 

> 

1000.00 

> 

17.11 

9.35 

> 

33.37 

YF 

7438 

73 

09/20/90 

1.304 

1.94 

206.00 

106.01 

55.49 

> 

33.12 

YF 

4796 

61 

12/06/89 

0.893 

21.50 

> 

320.00 

> 

14.89 

9.64 

> 

31.89 

YF 

5998 

61 

02/01/90 

0.539 

2.01 

> 

32.00 

> 

15.92 

8.34 

> 

30.66 

YF 

8370 

76 

01/17/91 

0.603 

168.00 

1920.00 

11.46 

7.64 

> 

30.66 

YF 

0053 

64 

03/08/90 

0.845 

246.00 

> 

320.00 

> 

1.30 

> 

1.30 

> 

30.54 

YF 

5450 

65 

04/26/90 

0.708 

2.68 

65.30 

24.42 

11.96 

> 

30.16 

YF 

4035 

65 

07/06/90 

0.783 

109.00 

> 

1000.00 

> 

9.17 

> 

9.17 

> 

29.41 

YF 

4592 

61 

12/06/89 

0.795 

7.04 

83.90 

11.92 

7.53 

> 

29.08 

YF 

6209 

62 

01/16/90 

0.912 

55.00 

> 

320.00 

> 

5.82 

> 

5.82 

> 

29.02 

YF 

8661 

76 

01/17/91 

0.423 

1.69 

320.00 

189.07 

13.00 

> 

28.61 

YF 

2575 

57 

12/06/90 

0.980 

19.40 

679.00 

34.93 

4.95 

28.46 

YF 

6458 

63 

03/22/90 

1.028 

234.00 

> 

1000.00 

> 

4.27 

> 

4.27 

> 

28.19 

YF 

8511 

76 

12/20/90 

0.741 

599.00 

> 

3200.00 

> 

5.34 

> 

5.34 

> 

27.10 

YF 

5484 

66 

05/08/90 

0.781 

76.70 

> 

320.00 

> 

4.17 

> 

4.17 

> 

26.75 

YF 

8268 

76 

12/12/90 

0.685  < 

3.20 

494.00 

> 

154.36 

> 

56.25 

> 

26.65 

YF 

2600 

65 

04/12/90 

0.843 

59.90 

> 

1000.00 

> 

16.70 

4.98 

> 

26.52 

YF 

2563 

21 

09/06/89 

0.739 

0.17 

2.20 

13.17 

6.00 

> 

25.60 

YF 

4590 

61 

12/06/89 

0.795 

0.34 

2.77 

8.20 

5.29 

> 

25.48 

YF 

6223 

62 

01/16/90 

0.932 

27.70 

216.00 

7.78 

5.69 

25.20 

YF 

6707 

67 

07/12/90 

0.723 

12.10 

95.00 

7.82 

5.23 

> 

24.91 

YF 

4277 

65 

07/06/90 

0.893 

2.19 

20.40 

9.33 

5.08 

> 

24.56 

YF 

4609 

63 

02/13/90 

0.944 

0.03 

0.26 

8.31 

4.23 

24.39 

YF 

7087 

72 

08/31/90 

1.037 

3.88 

31.50 

8.10 

4.65 

24.20 

YF 

8261 

76 

12/12/90 

0.826 

170.00 

2940.00 

17.28 

3.66 

24.07 

YF 

8327 

76 

01/17/91 

0.552 

2370.00 

> 

3200.00 

> 

1.35 

> 

1.35 

> 

24.01 

YF 

2363 

15 

08/29/89 

0.666 

8.18 

64.50 

7.88 

5.52 

> 

23.84 

YF 

2309 

53 

12/05/89 

0.765 

34.70 

297.00 

8.56 

5.26 

23.69 

YF 

8377 

76 

01/17/91 

0.677 

30.30 

409.00 

13.48 

7.01 

> 

23.44 

YF 

3612 

32 

11/03/88 

1.033 

143.00 

> 

320.00 

> 

2.23 

> 

2.23 

> 

23.05 

YF 

0360 

2 

08/22/89 

0.842 

0.05 

0.29 

6.23 

4.19 

22.90 

YF 

2581 

65 

04/12/90 

0.752 

52.40 

> 

320.00 

> 

6.10 

4.99 

> 

22.90 

YF 

2585 

65 

04/12/90 

0.952 

55.80 

> 

320.00 

> 

5.74 

4.92 

> 

22.88 

YF 

6202 

62 

10/31/90 

1.034 

154.00 

660.00 

4.28 

3.17 

22.15 

YF 

8378 

76 

01/17/91 

0.627 

148.00 

868.00 

5.86 

4.01 

> 

22.01 

YF 

5997 

61 

11/01/90 

0.694 

1.82 

32.00 

17.58 

4.28 

> 

21.58 

YF 

8332 

76 

01/17/91 

0.568 

177.00 

1630.00 

9.19 

5.00 

> 

21.46 

YF 

8262 

76 

12/12/90 

0.826 

495.00 

> 

1000.00 

> 

2.02 

> 

2.02 

> 

21.45 

YF 

1381 

45 

02/13/90 

0.961 

13.60 

87.70 

6.45 

4.40 

20.78 

YF 

6234 

67 

11/01/90 

0.553 

1530.00 

> 

3200.00 

> 

2.09 

> 

2.09 

> 

20.74 

YF 

2812 

61 

12/06/89 

0.813 

0.01 

0.04 

8.66 

4.75 

> 

20.52 

YF 

4978 

27 

12/05/89 

0.739 

112.00 

806.00 

7.20 

4.10 

20.42 

YF 

4278 

61 

12/06/89 

0.782 

5.14 

53.70 

10.44 

5.00 

20.15 

YF 

6445 

63 

03/01/90 

0.677 

18.90 

65.30 

3.45 

2.53 

> 

19.99 

YF 

4527 

63 

02/13/90 

1.030 

3.66 

26.90 

7.36 

5.05 

19.83 

YF 

8225 

75 

12/06/90 

1.265 

32.00 

202.00 

6.30 

0.86 

> 

19.75 

YF 

2580 

19 

09/06/89 

0.820 

2.37 

> 

10.00 

> 

4.22 

> 

4.22 

> 

19.63 

YF 

7085 

72 

08/31/90 

1.071 

6.31 

56.30 

8.92 

3.49 

19.39 

YF 

7383 

70 

09/27/90 

1.052 

158.00 

680.00 

4.29 

3.03 

> 

19.31 

YF 

6589 

64 

04/18/90 

0.760 

200.00 

> 

1000.00 

> 

5.01 

> 

5.01 

> 

19.18 

YF 

4591 

63 

02/13/90 

0.977  < 

0.00 

0.03 

> 

8.50 

> 

5.81 

> 

19.16 

YF 

8371 

76 

01/17/91 

0.603 

431.00 

2680.00 

6.23 

4.24 

> 

19.02 

YF 

7319 

70 

08/16/90 

0.842 

2.85 

21.60 

7.58 

4.07 

18.82 

YF 

7354 

70 

08/16/90 

0.777 

432.00 

> 

320.00 

> 

0.74 

> 

0.74 

> 

18.62 
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Table  •  (Coat'd) 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Data 

rntl. 

ZC  50 

TC  50 

AI  50 

SI 

TAI 

YF 

7904 

74 

10/24/90 

1.352 

6.34 

> 

320.00 

> 

50.48 

1.27 

18.43 

YF 

2811 

48 

02/06/89 

1.184 

0.03 

0.23 

9.00 

3.55 

> 

18.20 

YF 

8353 

75 

11/30/90 

0.941 

58.60 

> 

320.00 

> 

5.46 

2.78 

> 

18.13 

YF 

8373 

76 

01/17/91 

0.595 

863.00 

> 

3200.00 

> 

3.71 

> 

3.71 

> 

17.99 

YF 

6250 

IP 

11/14/89 

0.669 

88.50 

286.00 

3.24 

2.18 

> 

17.65 

YF 

2979 

48 

02/07/89 

1.083 

1.93 

14.90 

7.73 

3.79 

> 

17.57 

YF 

6979 

68 

06/21/90 

0.729 

88.50 

> 

320.00 

> 

3.62 

> 

3.62 

17.36 

YF 

6792 

67 

07/12/90 

0.675 

2.21 

13.00 

5.91 

3.13 

> 

17.23 

YF 

7083 

72 

08/31/90 

1.081 

21.90 

147.00 

6.69 

2.37 

> 

17.13 

YF 

0646 

67 

05/30/90 

1.079 

0.26 

> 

3.20 

> 

12.33 

3.42 

> 

16.80 

YF 

5483 

66 

07/18/90 

0.866 

0.04 

0.24 

5.34 

3.68 

> 

16.73 

YF 

4753 

44 

12/14/89 

0.904 

2.88 

18.40 

6.38 

3.96 

16.63 

YF 

6256 

IP 

11/14/89 

0.598 

7.41 

50.70 

6.85 

3.51 

16.55 

YF 

0094 

1 

11/01/90 

0.915 

239.00 

742.00 

3.10 

1.68 

> 

16.29 

YF 

3734 

34 

09/11/89 

0.626 

3.53 

> 

10.00 

> 

2.83 

0.23 

> 

15.84 

YF 

1644 

64 

11/01/90 

0.865 

17.90 

76.10 

4.25 

2.49 

> 

15.73 

YF 

1337 

67 

05/30/90 

1.118 

59.00 

228.00 

3.87 

2.76 

> 

15.56 

YF 

6456 

64 

04/18/90 

0.677 

61.00 

198.00 

3.25 

2.16 

> 

15.51 

YF 

7321 

70 

08/16/90 

0.967 

15.00 

94.90 

6.34 

3.50 

15.50 

YF 

8372 

76 

01/17/91 

0.S95 

890.00 

> 

3200.00 

> 

3.59 

> 

3.59 

> 

15.24 

YF 

0083 

64 

03/08/90 

0.973 

1.28 

9.16 

7.14 

4.82 

> 

15.11 

YF 

6211 

62 

01/16/90 

0.908 

106.00 

> 

320.00 

> 

3.01 

> 

3.01 

> 

14.72 

YF 

4223 

63 

02/13/90 

0.976 

0.22 

0.90 

4.08 

2.77 

14.58 

YF 

6477 

66 

07/11/90 

0.958 

18.00 

76.20 

4.22 

3.00 

14.54 

YF 

5916 

60 

10/23/89 

0.874 

8.85 

46.90 

5.30 

2.73 

> 

14.50 

YF 

5040 

GABSN 

02/08/90 

0.848 

268.00 

2890.00 

10.79 

5.09 

14.42 

YF 

5691 

S7 

07/17/89 

0.989 

144 . 00 

> 

320.00 

> 

2.22 

> 

2.22 

> 

14.36 

YF 

7424 

70 

09/27/90 

0.932 

320.00 

595.00 

1.86 

1.23 

14.12 

YF 

7065 

72 

10/25/90 

1.247 

18.30 

81.80 

4.46 

2.20 

> 

13.92 

YF 

8263 

76 

12/12/90 

0.845 

44.30 

91.60 

2.07 

1.40 

> 

13.83 

YF 

7377 

70 

08/22/90 

0.911 

955.00 

> 

1000.00 

> 

1.05 

> 

1.05 

> 

13.68 

YF 

7945 

75 

12/05/90 

1.038 

647.00 

2110.00 

3.27 

2.41 

> 

13.47 

YF 

5601 

GABSN 

02/08/90 

0.897 

3720.00 

> 

3200.00 

> 

0.86 

0.73 

> 

13.40 

YF 

7044 

69 

08/02/90 

0.984 

83.70 

193.00 

2.31 

1.54 

> 

13.35 

YF 

7084 

72 

08/31/90 

1.081 

7.44 

27.60 

3.71 

1.86 

> 

13.21 

YF 

6620 

64 

04/19/90 

0.563 

60.70 

192.00 

3.16 

2.11 

> 

12.91 

YF 

6986 

68 

06/21/90 

0.750 

63.60 

255.00 

4.02 

2.74 

12.38 

YF 

8269 

76 

12/12/90 

0.685 

100.00 

940.00 

9.40 

4.40 

> 

12.34 

YF 

4280 

42 

11/01/90 

0.956 

6.84 

20.30 

2.97 

1.67 

> 

12.25 

YF 

8271 

76 

12/12/90 

0.679 

189.00 

830.00 

4.40 

2.52 

> 

11.88 

YF 

6215 

62 

01/16/90 

0.988 

168.00 

> 

320.00 

> 

1.91 

> 

1.91 

> 

11.74 

YF 

2579 

19 

09/06/89 

0.820 

214.00 

> 

320.00 

> 

1.50 

> 

1.50 

> 

11.72 

YF 

7433 

70 

08/30/90 

0.662 

19.80 

82.20 

4.15 

2.74 

11.62 

YF 

5539 

56 

08/07/89 

1.006 

2.27 

6.08 

2.68 

1.31 

> 

11.55 

YF 

7375 

70 

08/22/90 

0.966 

61.40 

320.00 

5.21 

1.63 

11.51 

YF 

7332 

70 

08/16/90 

0.902 

100.00 

207.00 

2.07 

1.28 

11.12 

YF 

2907 

26 

09/07/89 

0.731 

66.80 

248.00 

3.71 

2.58 

10.97 

YF 

6226 

62 

01/16/90 

0.996 

184.00 

> 

320.00 

> 

1.74 

> 

1.74 

> 

10.87 

YF 

6628 

64 

04/19/90 

0.600 

192.00 

> 

320.00 

> 

1.67 

> 

1.67 

> 

10.84 

YF 

3935 

65 

07/06/90 

0.857 

84.30 

210.00 

2.49 

1.84 

10.75 

YF 

5241 

52 

12/14/89 

1.014 

100.00 

578.00 

5.78 

3.63 

10.47 

YF 

4036 

65 

07/06/90 

0.837 

201.00 

667.00 

3.32 

1.55 

> 

10.30 

YF 

5186 

58 

10/03/89 

0.877 

74.90 

341.00 

4.56 

2.63 

10.12 

YF 

4070 

48 

12/07/89 

1.222 

2.22 

8.30 

3.73 

1.99 

> 

10.07 

YF 

7071 

72 

10/25/90 

1.147 

226.00 

495.00 

2.19 

1.01 

> 

10.07 

YF 

8698 

76 

01/23/91 

0.707 

88.10 

199.00 

2.26 

1.08 

9.87 

YF 

6417 

66 

07/06/90 

0.765 

86.40 

396.00 

4.58 

1.84 

9.67 

YF 

6147 

62 

01/04/90 

1.041 

2.66 

6.60 

2.48 

1.84 

> 

9.63 

YF 

6626 

64 

04/19/90 

0.603 

243.00 

> 

320.00 

> 

1.32 

> 

1.32 

> 

9.52 

YF 

9123 

77 

01/31/91 

0.852 

296.00 

1830.00 

6.16 

0.28 

9.25 

YF 

7910 

75 

11/08/90 

1.010 

1870.00 

> 

3200.00 

> 

1.71 

> 

1.71 

> 

9.16 

YF 

6228 

62 

01/16/90 

0.982 

222.00 

> 

320.00 

> 

1.44 

> 

1.44 

> 

9.15 

95 
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Zable  8  (Cont'd) 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Date 

rntl. 

IC  50 

TC  50 

AI  50 

SI 

TAI 

YF 

2274 

12 

08/29/89 

0.733 

65.20 

> 

100.00 

> 

1.53 

> 

1.53 

> 

8.90 

YF 

6212 

62 

01/16/90 

0.908 

206.00 

> 

320.00 

> 

1.56 

> 

1.56 

> 

8.66 

YF 

6044 

61 

02/08/90 

0.857  < 

0.10 

0.66 

> 

6.60 

> 

4.90 

> 

8.63 

YF 

6315 

63 

03/20/90 

1.303 

7.62 

20.50 

2.69 

1.94 

8.59 

YF 

7378 

70 

08/22/90 

0.911 

257.00 

614.00 

2.38 

1.63 

8.45 

YF 

6617 

64 

04/19/90 

0.574 

626.00 

> 

1000.00 

> 

1.60 

> 

1.60 

> 

8.43 

YF 

2992 

27 

09/07/89 

0.676 

81.60 

> 

100.00 

> 

1.23 

> 

1.23 

> 

8.39 

YF 

6137 

62 

12/28/89 

1.061 

9.31 

21.00 

2.26 

1.66 

> 

8.29 

YF 

7086 

72 

08/31/90 

1.071 

6.40 

10.00 

1.56 

1.03 

> 

8.07 

YF 

4739 

44 

07/06/89 

0.749 

29.00 

67.60 

2.33 

1.65 

8.03 

YF 

4452 

44 

07/06/89 

1.012 

78.50 

301.00 

3.84 

1.84 

7.92 

YF 

5781 

59 

01/30/90 

0.738 

195.00 

601.00 

3.08 

0.44 

7.87 

YF 

5543 

56 

10/04/90 

0.810 

28.10 

77.90 

2.77 

1.36 

7.77 

YF 

5995 

61 

11/07/89 

0.795 

8.19 

22.20 

2.71 

1.08 

> 

7.66 

YF 

5535 

56 

06/13/89 

1.142 

185.00 

> 

320.00 

> 

1.73 

> 

1.73 

> 

7.36 

YF 

7472 

73 

10/31/90 

0.977 

100.00 

213.00 

2.13 

0.85 

7.34 

YF 

3980 

36 

09/11/89 

0.576 

65.70 

> 

100.00 

> 

1.52 

> 

1.52 

> 

7.22 

YF 

6334 

63 

03/20/90 

1.026 

3.09 

11.60 

3.77 

1.75 

> 

7.11 

YF 

7032 

69 

08/01/90 

1.119 

230.00 

> 

320.00 

> 

1.39 

> 

1.39 

> 

6.98 

YF 

5538 

S6 

06/13/89 

1.142 

215.00 

> 

320.00 

> 

1.49 

> 

1.49 

> 

6.96 

YF 

1736 

45 

12/07/89 

1.290 

134.00 

547.00 

4.09 

0.83 

6.78 

YF 

5197 

58 

10/04/90 

0.845 

86.70 

159.00 

1.83 

0.98 

6.76 

YF 

6326 

63 

03/20/90 

1.303 

8.64 

19.70 

2.28 

1.20 

6.73 

YF 

6422 

66 

07/06/90 

0.720 

313.00 

657.00 

2.10 

1.55 

6.71 

YF 

8240 

75 

12/06/90 

1.097 

714.00 

2230.00 

3.13 

1.59 

> 

6.17 

YF 

3592 

61 

12/06/89 

0.813 

806.00 

> 

1000.00 

> 

1.24 

> 

1.24 

> 

6.06 

YF 

8326 

76 

01/17/91 

0.558 

259.00 

568.00 

2.19 

1.30 

> 

5.80 

YF 

7390 

70 

08/22/90 

0.856 

245.00 

558.00 

2.28 

1.38 

> 

5.78 

YF 

2902 

26 

09/07/89 

0.817 

65.20 

> 

100.00 

> 

1.53 

> 

1.53 

> 

5.72 

YF 

9128 

77 

01/31/91 

0.858 

2990.00 

> 

3200.00 

> 

1.07 

0.17 

> 

5.41 

YF 

4768 

44 

11/08/88 

0.816 

74.90 

173.00 

2.31 

1.34 

5.40 

YF 

7445 

73 

10/25/90 

0.960 

2550.00 

> 

3200.00 

> 

1.25 

> 

1.25 

> 

4.64 

YF 

1976 

1 

08/29/89 

0.851 

80.40 

> 

100.00 

> 

1.24 

> 

1.24 

> 

4.32 

YF 

6683 

64 

04/05/90 

0.892 

204.00 

> 

320.00 

> 

1.57 

1.35 

> 

4.25 

YF 

5072 

48 

02/27/89 

0.919 

230.00 

> 

320.00 

> 

1.39 

0.38 

> 

4.01 

YF 

8395 

76 

12/19/90 

0.891 

752.00 

1450.00 

1.93 

0.79 

3.92 

YF 

1838 

64 

11/01/90 

0.951 

252.00 

558.00 

2.22 

1.34 

3.75 

YF 

7003 

69 

09/06/90 

1.009 

252.00 

556.00 

2.21 

1.31 

3.75 

YF 

7434 

70 

10/03/90 

1.224 

264.00 

570.00 

2.16 

1.34 

3.65 

YF 

6199 

62 

02/01/90 

0.712 

245.00 

> 

320.00 

> 

1.31 

0.90 

> 

3.49 

YF 

7373 

70 

08/22/90 

0.971 

252.00 

> 

320.00 

> 

1.27 

1.20 

> 

3.35 

YF 

4785 

46 

11/01/90 

0.899 

3.20 

8.09 

2.53 
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0.76 

0.55 
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Drugs  with  25%  Antiviral  Reduction  Levels:  Of  the  6252  actual  single  drug  tests,  394  new 
compounds  demonstrated  moderate  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  25%.  This  represents  around  6.3%  of  the  test  compounds  being  active  at  this  marginal  antiviral 
reduction  level. 

In  general,  when  compared  to  the  95%  and  50%  antiviral  activity  categories,  the  compounds 
this  (25%)  category  do  not  appear  to  have  any  significant  antiviral  promise  and  probably  do  not  need 
be  presently  confirmed  any  farther. 
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4.1. 3. 3 


Some  of  the  compounds  were  sent  to  us  in  more  than  one  separate  drug  shipment.  These 
compounds  were  tested  more  than  once.  Data  from  the  confirmatory  assays  are  summarized  in  Table 
9.  If  a  compound  showed  .>50%  reduction  in  CPE  during  this  contract  period,  then  it  was  considered 
a  candidate  for  confirmatory  testing.  The  confirmatory  tests  are  from  active  compounds  picked  by  both 
the  VR  and  MTT  assays.  Out  of  178  confirmatory  tests,  137  compounds  were  confirmed  active  during 
this  reporting  period  and  the  remaining  41  compounds  gave  conflicting  results.  The  criteria  for  activity 
is  that  the  confirmatory  test  has  to  show  .>25%  reduction  in  CPE.  Failure  to  confirm  the  activity  in 
these  compounds  was  probably  due  to  differences  during  the  assay  conditions: 

1)  In  confirmatory  assays  the  concentration  range  is  adjusted  to  a  more  accurate  semilog  scale 
to  maximize  the  TAI  window. 

2)  Differences  in  the  "differential'*  of  the  two  runs  can  cause  the  compound  to  read  positive  or 
negative,  falsely.  The  variability  in  the  differential  can  cause  false  positive  or  negative  bias  to 
be  introduced  into  the  calculations,  thus  reflecting  the  variability  in  the  maximum  activity  of  the 
compound. 

3)  The  metabolic  rate,  cell  and  virus  load/well,  age,  and  passage  number  of  the  cells  may  cause 
the  above  observed  variability  in  the  confirmatory  results. 

4)  Problems  associated  with  stability  and  storage  of  the  compound  (i.e.,  different  lot  numbers, 
solubility,  light  sensitivity,  hygroscopic,  etc.). 

5)  Problems  associated  with  technical  execution  of  large  numbers  of  plates  by  different 
technicians. 

During  this  reporting  period  the  overall  confirmatory  rate  against  YF  was  77%.  The  conflicting 
results  should  be  retested  at  a  later  date  based  on  the  availability  of  the  compound. 

4.1. 3.4  Recommendations  of  YF- Actives  Based  Upon  the  In  Vitro  Results  with  MTT  Assay  fVero 
Cells). 

Based  upon  the  in  vitro  results  with  the  MTT  assay  (Vero  cells)  we  recommend  the  following: 

1)  Compounds  with  the  highest  TAI  in  the  95%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  highest  priority  for  further  profile 
studies  and  in  vivo  animal  testing. 

2)  Compounds  with  the  highest  TAI  in  the  50%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  next  highest  priority  for  further 
profile  studies  and  in  vivo  animal  testing. 
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4.1.4 


The  number  of  single  drug  tests  carried  out  against  JE  during  this  contract  period  is  summarized 
in  yearly  increments  in  Figure  18.  During  this  five-year  period  two  main  in  vitro  antiviral  assay 
protocols  were  implemented: 

1.  A  standard  CPE  inhibition  assay  by  virus  rating  (VR)  (Annual  Report,  December  15, 
1988,  Section  3.2.4). 

2.  Since  November,  1988,  MTT  based-antiviral  assay  format. 

A  total  of  7873  tests  were  performed  during  this  contract  period  using  both  assay  types.  Routine 
testing  was  changed  to  the  MTT-assay  format  to  improve  the  efficiency  and  quality  of  the  primary 
screening  program  in  addition  to  being  more  cost-effective.  Selenazoforin  (AVS-0253)  was  tested  in  each 
standard  virus  rating  (VR)  CPE-inhibition  assay  as  a  positive  control  compound.  Results  of  these  positive 
controls  (VR  tests)  were  used  as  a  guideline  to  assess  the  quality  of  assay. 


After  the  testing  was  converted  to  the  MTT-assay  formal,  we  performed  a  total  of  372  control 
compound  assays  with  Selenazofurin  during  the  last  26  months  of  die  contract  period.  During  this  time 
781  tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  Four  hundred  ten 
(410)  tests  were  considered  unsatisfactory  based  on  the  criteria  of  the  quality  controls  set  during  this 
reporting  period.  The  rest,  totaling  4557  were  actual  single  drug  MTT-assays.  The  total  number  of 
Mil-assays  (6120)  tested  during  the  last  two  years  represents  a  224%  increase  (improvement)  in  the  total 
testing  output  as  compared  to  the  total  of  1937  tests  performed  during  the  first  3  years  of  this  contract. 


Out  of  the  6310  accepted  single  drug  tests,  206  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  around  3.0%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  JE-virus.  The  remainder,  6104  compounds  (97%),  were  considered  inactive  with 
both  assay  protocols  (Figure  18). 

IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND 
ACTIVE  AGAINST  JAPANESE, ENCEPHALITIS  VIRUS  DURING  THE  CONTRACT  PERIOD 


Status 


I';*;- i  ii<. 

l  •»»* -!«•«- 

1  .  *  -  !•»'»<» 

19**- I*«l 

Number  Active 

0 

56 

26 

67 

57 

Number  Inactive 

Q 

242 

222 

1780 

2653 

Yearly  Total  (Accepted 

0 

905 

848 

1847 

2710 

Single  Drug  Tests) 


Five-Year 

Totals 

206 

6104 

6310 


*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  18 
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4. 1.4.1  JE-Oualitv  Controls:  Two  positive  control  compounds  (Selenazofurin  and  2-Thio-6-Azauridine) 
were  used  in  the  daily  assay  sets  as  antiviral  activity  quality  control.  The  antiviral  performance  of  the 
unknown  compounds  is  compared  to  that  of  the  positive  control  compounds.  Compounds  with  equal  to 
of  better  antiviral  potency  are  considered  active  and  are  worthy  of  further  in  vitro  profile  studies  and  in 
vivo  testing. 

4. 1.4. 1.1  Antiviral  Activity  of  Selenazofurin  vs  JE  Virus:  A  summary  of  the  antiviral  and  cytotoxicity 
performance  of  the  primary  control  compound,  AVS-0253  (Selenazofurin)  is  presented  in  Figure  19-A 
for  191  tests  performed  during  November,  1989  through  January,  1991. 

Control  Compound-Antiviral  Performance:  Selenazofurin  (AVS-0253)  has  been  the  sole  control 
compound  against  JE  in  these  MTT-assay  screens.  The  mean  and  median  antiviral  inhibition  and 
cytotoxicity  patterns  of  the  positive  control  drug  (Selenazofurin)  are  illustrated  in  Figure  19-A. 

The  191  control  tests  performed  with  Selenazofurin  gave  a  mean  Total  Antiviral  Index  (TAI) 
of  7.60%  (SD  ±  7.60)  and  the  median  value  was  5.07%.  The  TAI  measures  the  overall  antiviral 
effectiveness  of  the  compound  and  it  ranged  from  -  0  -  33.94%  during  this  period.  The  mean  Selectivity 
Index  (SI)  was  only  0.39  (SD  ±  1.14)  and  the  median  SI  value  was  0,  indicating  poor  antiviral 
selectivity  for  Selenazofurin  and  it  ranged  from  -0-7.17  during  this  period.  However,  the  closeness 
of  the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is  consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI25)  value  was  5.21  (SD  ±  11.5).  The  median  AI25  value  was 
2.11  (range  0  -  124.76).  The  mean  Antiviral  Index  50%  (AI50)  was  1.09  (SD  ±  3.34)  with  a  median 
of  0  (range  0  -  25.40).  This  indicates  that  Selenazofurin  does  not  consistently  reach  50%  antiviral 
reduction  levels.  The  mean  Antiviral  Index  95%  (AI95)  was  not  attainable  with  Selenazofurin  versus 
Japanese  Encephalitis  Virus. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  7.15  /xg/ml  (SD  ±  8.33).  The 
median  IC25  value  was  5.96  /xg/ml  (range  =  0-100  /xg/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (IC50)  was  2.84  /xg/ml  (SD  ±  8.33).  The  median  IC50  value  was  0  /xg/ml  (range 
=  0-43.1  /xg/ml).  This  discrepancy  indicates  that  the  control  compound  Selenazofurin  does  not 
consistently  reach  50%  reduction  levels.  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95) 
could  not  be  attained  with  Selenazofurin  versus  Japanese  Encephalitis  Virus. 

The  average  maximum  antiviral  inhibitory  level  of  191  Selenazofurin  tests  (Figure  19-A)  was 
reached  at  10  /xg/ml  of  the  compound  with  35%  antiviral  effect.  Further  increase  of  the  drug 
concentration  does  not  improve  its  antiviral  activity.  Maximum  antiviral  effect  (  —  38%)  was  found  with 
a  simultaneous  -25%  cytotoxic  suppression.  Above  10  /xg/ml  concentration  the  antiviral  protection 
levels  off  to  - 15%  reduction  level  at  100  /xg/ml,  while  simultaneously  the  Selenazofurin  becomes 
maximally  toxic  (-60%). 
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Average  Antiviral  and  Cytotoxicity  Values  for  191  Positive  Control  Compound  Tests 
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FREQUENCY 


4. 1.4. 1.2  Maximum  Antiviral  Effect  of  Selenazofurin  vs  JE  Virus;  Since  the  metabolic  activity  of 
the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring 
the  maximum  antiviral  effect  of  the  control  compound  Selenazofurin.  This  demonstrated  the  amount  of 
infectious  virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  20-A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  191  control  compound  assays  for  Selenazofurin.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  38%  (SD  ±  10.50)  reduction 
levels.  The  maximum  reduction  levels  vary  from  21  -  75%  but  remain  quite  consistently  around  the 
median  of  35%.  The  assay  control  values  give  a  relatively  broad,  bell-shaped  distribution  curve.  This 
indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the  JE-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Selenazofurin  versus 
the  JE  virus  was  set  at  25%  reduction  level.  Assays  in  which  Selenazofurin  did  not  meet  this  accepted 
quality  control  level  025%)  were  rejected  (i.e.,  410  unsatisfactory  tests). 

Since  Selenazofurin  is  only  marginally  active  against  JE  virus,  better  quality  control  compounds 
are  needed.  Howe\  ,  regardless  of  the  poor  performance  of  the  JE  quality  control  drug  Selenazofurin, 
around  142  different  compounds  have  equal  or  better  antiviral  activity  against  JE  virus  than  AVS-0253. 
Some  of  these  could  certainly  be  used  as  a  better  in  vitro  antiviral  control  compound  in  this  large-scale 
antiviral  screening  program. 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
JE  VIRUS  -  VS  -  SELENAZOFURIN 


PERCENT  CPE  REDUCTION 
Figure  20-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  191  Control  Tests. 
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4.1.4. 1.3  Cellular  Cytotoxicity  of  Selenazofurin  vs  JE  Virus: 

JE-Control  Compound-Cvtotoxicitv  Performance:  The  191  cytotoxicity  values  of  the  positive 
control  compound  Selenazofurin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25% 
(TC25)  was  18.76  /tg/ml  (SD  ±  18.19)  and  the  median  was  11.80  /ig/ml  (range  of  2.29  -  >  100/zg/ml). 
The  mean  cell  Toxic  Concentration  50%  (TC50)  value  was  57.54  jig/ml  (SD  ±  38.84)  and  the  median 
was  47.10  fig/m 1  (range  of  7.59  -  311  fig/ ml).  The  mean  cell  Toxic  Concentration  95%  (TC95)  value 
cannot  be  attained  with  Selenazofurin  versus  Japanese  Encephalitis  Virus. 

As  can  be  seen  from  Figure  19-A,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  3.2  fig/ ml  and  the  maximum  toxicity  has  not  been  reached  at  100  fig/ ml. 

When  the  cytotoxicity  reaches  around  20%  (10  fig/nil),  the  lontrol  compound  (Selenazofurin) 
loses  its  maximum  antiviral  effect  (35%).  Above  10  fig/ml  the  antiviral  protection  of  Selenazofurin  starts 
to  decrease  down  to  (~  15%),  Selenazofurin  becomes  maximally  toxic  at  100  /*^/ml  concentration.  The 
highest  Selenazofurin  concentration  tested  in  these  assays  was  100  fig/nil. 

Selenazofurin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  The  TC25 
and  TCso  toxicity  can  be  achieved  with  relative  consistency  at  100  fig/ ml. 
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4. 1.4. 1.4.  JE- Assay  Plate  Quality  Controls:  Cm  Load  and  Vims  Load  Parameters 
(Selenazofurinf:  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily 
assays.  Equal  numbers  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents 
used  daily  was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989 
through  January,  1991,  is  presented  in  Figures  21-A,  22-A  and  23-A. 

JE-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  191  control  assays  is  plotted  in  Figure  21-A.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.160  (SD  ±  0.160)  with  a  median  of  1.150  (range  of  0.770  -  1.630).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

JE-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  191  control  assays  is  presented  in  Figure  22-A.  The  results  indicate  that  the 
average  load  O.D.  reading  is  0.310  (SD  ±  0. 130)  with  a  median  of  0.330  (range  of  0.040  -  0.640).  This 
demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCIDS0)  is 
administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 

JE-Control  Comoound-Assav  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  191  control  assays  is  provided  in  Figure  23-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.850  (SD  ±  0.135)  with  a  median  of  0.848  (range  0.552  - 
1.200).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-tonday  operation  with  close  to  85%  measurement 
accuracy. 


VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 
JE  VIRUS  --  VS  -  SELENAZOFURIN 


OPTICAL  DENSITY 


Figure  21-A 


Figure  22-A 


VARIATION  OF  THE  TEST  DIFFERENTIAL 
JE  VIRUS  --  VS  -  SELENAZOFURIN 


•  i.*  >  i.i 

OPTICAL  DENSITY 


Figure  23-A 


4. 1.4.1 


4. 1.4. 1.1  Antiviral  Activity  of  2-Thio-6-Azauridine  vs  JE  Vims:  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thio-6-Azauridine)  is  presented 
in  Figure  19-B  for  46  tests  performed  during  November,  1989  through  January,  1991. 

Second  Control  Compound-Antiviral  Performance:  2-Thio-6-Azauridine  (AVS-6724)  was  tested 
as  a  possible  second  control  compound  against  JE  in  these  MTT-assay  screens.  The  mean  and  median 
antiviral  inhibition  and  cytotoxicity  patterns  of  this  second  positive  control  drug  are  illustrated  in  Figure 
19-B. 


The  46  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Total  Antiviral  Index 
(TAI)  of  24.5%  (SD  ±  12.20)  and  the  median  value  was  20.20%.  The  TAI  measures  the  overall 
antiviral  effectiveness  of  the  compound  and  it  ranged  from  -5.64  -  48.49%  during  this  period.  The 
mean  Selectivity  Index  (SI)  was  only  8.00  (SD  ±  7.60)  and  the  median  SI  value  was  4.60,  indicating 
moderate  antiviral  selectivity  for  2-Thio-6-Azauridine  and  it  ranged  from  -0  -  27.27  during  this  period. 
However,  the  closeness  of  the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is 
consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI25)  va^ue  was  16.50  (SD  ±  12.30).  The  median  AI25  value 
was  11.70  (range  2.84  -  46.73).  The  mean  Antiviral  Index  50%  (AI^  was  18.50  (SD  ±  15.20)  with 
a  median  of  13.60  (range  0  -  56.47).  This  indicates  that  2-Thio-6-Azauridine  does  not  consistently  reach 
50%  antiviral  reduction  levels.  The  mean  Antiviral  Index  95%  (AI^)  was  not  attainable  with  2-Thio-6- 
Azauridine  versus  Japanese  Encephalitis  Virus. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  3.44  /xg/ml  (SD  ±  3.20).  The 
median  IC25  value  was  2.50  Mg/ml  (range  =  1  -  21.40  /xg/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (ICjq)  was  6.67  /xg/ml  (SD  ±  6  20).  The  median  IC^  value  was  5.03  /xg/ml  (range 
=  0-26. 10  /xg/ml).  This  discrepancy  indicates  that  the  control  compound  2-Thio-6-Azauridine  does  not 
consistently  reach  50%  reduction  levels.  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95) 
could  not  be  attained  with  2-Thio-6-Azauridine  versus  Japanese  Encephalitis  Virus. 

The  average  maximum  antiviral  inhibitory  level  of  46  2-Thio-6-Azauridine  tests  (Figure  19-B) 
was  reached  at  10  /xg/ml  of  the  compound  with  60%  antiviral  effect.  Further  increase  of  the  drug 
concentration  does  not  improve  its  antiviral  activity.  Maximum  antiviral  effect  (—70%)  was  found  with 
a  simultaneous  — 10%  cytotoxic  suppression.  Above  32  /xg/ml  concentration  the  antiviral  protection 
levels  off  to  — 10%  reduction  level  at  320  /xg/ml,  while  simultaneously  the  2-Thio-6-Azauridine  becomes 
maximally  toxic  (-75%). 
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4. 1 .4. 1 .2  Maximum  Antiviral  Effect  of  2-Thio-6-Azauridine  vs  JE  Virus;  Since  the  metabolic  activity 
of  the  cells  was  an  unknown  function  during  die  testing  period,  it  was  monitored  indirectly  by  measuring 
the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This  demonstrated  the 
amount  of  infectious  virus  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  20-B)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  46  control  compound  assays  for  2-Thio-6-Azauridine.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  70%  (SD  ±  17.S0)  reduction 
levels.  The  maximum  reduction  levels  vary  from  46  •  100%  but  remain  quite  consistently  around  the 
median  of  64%.  The  assay  control  values  give  a  relatively  broad,  bell-shaped  distribution  curve.  This 
indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the  JE-MTT  assay. 

Recommendations: 

Based  upon  the  data  obtained  in  parallel  studies  with  Selenazofurin,  we  recommend  that  2-Thio-6- 
Azauridine  (AVS  #6724)  be  used  as  a  second  control  compound  against  JE  virus.  It’s  overall 
performance  is  much  better  than  the  present  control,  Selenazofurin.  It  is  readily  available  from  Sigma 
Chemical  Company,  it  is  inexpensive  and  works  as  effectively  at  low  drug  concentrations  as 
Selenazofurin. 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 


PERCENT  CPE  REDUCTION 


Figure  20-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  46  Control  Tests. 
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4. 1.4. 1.3  Cellular  Cvtotoxicitv  of  2-Thio-6-Azauridine  vs  JE  Virus: 


JE-Control  Compound-Cvtotoxicitv  Performance:  The  46  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 
25%  (TC25)  was  40-20  /xg/ml  (SD  ±  22.50)  and  the  median  was  33.40  /xg/ml  (range  of  9.50  -  100 
/xg/ml).  The  mean  cell  Toxic  Concentration  50%  (TCjq)  value  was  98.20  /xg/ml  (SD  ±  41. 10)  and  the 
median  was  100  /xg/ml  (range  of  41.70  -  320  /xg/ml).  The  mean  cell  Toxic  Concentration  95%  (TC95) 
value  cannot  consistently  be  attained  with  2-Thio-6-Azauridine  versus  Japanese  Encephalitis  Virus. 

As  can  be  seen  from  Figure  19-B,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  10  /xg/ml  and  the  maximum  toxicity  has  not  been  reached  at  320  /xg/ml. 

When  the  cytotoxicity  reaches  around  25%  (32  /xg/ml),  the  control  compound  (2-Thio-6- 
Azauridine)  loses  its  maximum  antiviral  effect  (70%).  Above  32  /xg/ml  the  antiviral  protection  of  2-Thio- 
6-Azauridine  starts  to  decrease  down  to  (~  10%),  becomes  maximally  toxic  at  320  /xg/ml  concentration. 
The  highest  2-Thio-6-Azauridine  concentration  tested  in  these  assays  was  320  /xg/ml. 

2-Thio-6-Azauridine  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  The 
TC25  and  TC50  toxicity  can  be  achieved  with  relative  consistency  at  100  /xg/ml. 


124 


Southern  Research  Institute 


4.1.4. 1.4.  JE-Asmt  Plate  Quality  Controls;  Cell  Load  and  Virm  L—d  Parameters  (2-Thlo-6- 
Azauridine);  The  MTT  assay  is  fundamentally  dependent  upon  die  qaaiitv  of  die  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  die  uniformity  of  the  test  plates  produced  for  the  daily 
assays.  Equal  numbers  of  cell  load  and  virus  load  as  well  as  the  coaristeat  performance  of  the  reagents 
used  daily  was  monitored.  A  sample  of  the  plate  variation  control  far  Ik  period  of  November,  1989 
through  January,  1991  is  presented  in  Figures  21-B,  22-B,  and  23-B. 

JE-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  46  control  assays  is  plotted  in  Figure  21-B.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.160  (SD  ±  0.100)  with  a  median  of  1.160  (range  of  0.930  -  1.350).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  ceils  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

JE-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  46  control  assays  is  presented  in  Figure  22-B.  The  results  indicate  that  the  average 
load  O.D.  reading  is  0.330  (SD  ±  0.070)  with  a  median  of  0.350  (range  of  0.080  -  0.440).  This 
demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCIDjq)  is 
administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 

JE-Control  Comnound-Assav  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  46  control  assays  is  provided  in  Figure  23-B.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.820  (SD  ±  0.100)  with  a  median  of  0.820  (range  0.575  - 
1.117).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  82%  measurement 
accuracy. 
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VARIATION  OF  THE  TEST  DIFFERENTIAL 
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4. 1.4.2  JE- Antiviral  Activity  Results: 


New  Drugs  with  95%  Antiviral  Reduction  Levels:  Out  of  the  6310  actual  single  drug  tests,  45 
new  compounds  demonstrated  excellent  antiviral  activity,  having  antiviral  reduction  values  of  equal  to 
or  better  than  95%.  This  represents  around  0.7%  of  the  test  compounds  being  active  at  this  excellent 
reduction  level.  These  compounds  are  summarized  in  Table  10  according  to  the  highest  Total  Antiviral 
Index  (TAI).  Compounds  AVS-5580  demonstrated  the  greatest  in  vitro  promise,  having  a  TAI  of  96% 
and  Selectivity  Index  (SI)  of  >313.  The  next  23  compounds  demonstrated  good  antiviral  activity  with 
TAI’s  that  ranged  from  25  -  62  and  SI  values  that  ranged  from  <1  -  41.  Twenty-one  other  compounds 
demonstrated  moderate  antiviral  activity,  having  TAI’s  that  ranged  from  9  -  24%  and  Si’s  from  2-5. 

It  is  worthwhile  to  note  that  compounds  received  in  shipment  number  62  were  mostly  colored 
(Table  10).  Therefore  those  compounds  appearing  in  the  95%  active  category  from  shipment  number 
62  should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the 
MTT  assay. 
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0.926 

0.93 

> 

10.00 

> 

10.75 

> 

20.57 

> 

45.81 

2318 

13 

08/30/89 

0.686 

0.87 

> 

10.00 

> 

11.45 

24.21 

> 

43.71 

0148 

67 

06/21/90 

0.579 

0.89 

> 

3.20 

> 

3.59 

> 

10.00 

> 

43.41 

2563 

48 

02/06/89 

0.554 

0.89 

> 

3.20 

> 

3.59 

> 

10.00 

> 

41.49 

2980 

48 

03/10/89 

0.737 

0.73 

> 

3.20 

> 

4.39 

12.00 

40.06 

4527 

47 

01/31/89 

0.511 

7.72 

94.60 

12.30 

11.20 

> 

37.38 

2811 

48 

02/06/89 

0.629 

0.09 

0.91 

10.40 

11.00 

> 

37.18 

0206 

67 

06/21/90 

0.579 

93.10 

> 

1000.00 

> 

10.74 

12.94 

36.80 

8353 

75 

11/29/90 

0.727 

97.80 

> 

320.00 

> 

3.27 

> 

8.77 

> 

35.30 

4592 

48 

02/28/89 

0.764 

26.50 

> 

100.00 

> 

3.77 

7.19 

32.32 

5138 

57 

07/11/89 

0.830 

94.30 

> 

320.00 

> 

3.39 

0.16 

> 

30.37 

4609 

48 

02/28/89 

0.810 

0.03 

> 

0.10 

> 

3.22 

> 

6.54 

> 

30.11 

0361 

48 

02/06/89 

0.660 

0.03 

0.30 

10.40 

4.30 

> 

29.61 

6214 

62 

11/01/90 

0.960 

294.00 

> 

1000.00 

> 

3.40 

3.82 

> 

29.31 

6195 

62 

10/31/90 

0.880 

292.00 

966.00 

3.31 

3.80 

> 

29.00 

6219 

62 

11/01/90 

0.841 

282.00 

> 

320.00 

> 

1.13 

> 

3.67 

> 

28.64 

0360 

2 

08/23/89 

0.464 

0.09 

> 

1.00 

> 

10.84 

5.64 

27.74 

4113 

39 

05/24/89 

0.809 

0.28 

2.85 

10.10 

4.01 

> 

27.24 

4277 

65 

07/06/90 

0.680 

9.16 

93.80 

10.24 

4.12 

> 

26.83 

4281 

42 

09/13/89 

0.706 

2.92 

> 

10.00 

> 

3.42 

4.39 

> 

24.56 

4278 

42 

09/13/89 

0.697 

9.40 

> 

32.00 

> 

3.40 

5.15 

> 

23.73 

5539 

56 

08/09/89 

0.866 

3.20 

94.30 

29.48 

3.94 

> 

23.28 

5121 

56 

08/08/89 

0.749 

91.50 

309.00 

3.38 

3.78 

22.70 

4590 

48 

02/28/89 

0.744 

0.94 

28.70 

30.60 

4.11 

> 

21.90 

4074 

48 

03/10/89 

0.762 

0.03 

> 

0.03 

> 

1.09 

> 

2.30 

> 

19.27 

5484 

53 

12/12/89 

0.849 

914.00 

> 

1000.00 

> 

1.09 

> 

2.47 

> 

18.89 

6225 

62 

11/01/90 

0.841 

301.00 

964.00 

3.21 

2.70 

> 

18.51 

6207 

62 

10/31/90 

0.725 

302.00 

966.00 

3.20 

2.74 

> 

18.18 

2812 

48 

02/06/89 

0.576 

0.01 

> 

0.01 

> 

1.06 

> 

2.57 

18.14 

8352 

75 

11/29/90 

0.727 

3.06 

32.00 

10.45 

3.58 

> 

17.41 

6946 

69 

07/26/90 

0.765 

301.00 

> 

320.00 

> 

1.06 

> 

1.86 

> 

16.70 

5405 

66 

07/06/90 

0.739 

0.30 

9.07 

29.84 

3.09 

16.46 

6203 

62 

01/11/90 

0.853 

94.50 

> 

320.00 

> 

3.39 

3.08 

16.40 

1337 

33 

08/29/89 

0.806 

29.40 

> 

32.00 

> 

1.09 

> 

2.30 

> 

16.15 

6986 

68 

08/09/90 

0.807 

302.00 

973.00 

3.22 

2.75 

> 

16.01 

6204 

62 

01/11/90 

0.853 

30.20 

96.60 

3.20 

2.74 

14.73 

4070 

48 

03/10/89 

0.737 

2.99 

> 

3.20 

> 

1.07 

> 

1.98 

> 

13.87 

6199 

62 

01/11/90 

0.865 

94.50 

> 

320.00 

> 

3.39 

2.80 

> 

13.49 

4280 

42 

09/13/89 

0.697 

9.29 

> 

10.00 

> 

1.08 

> 

2.10 

> 

13.40 

6196 

62 

10/31/90 

0.880 

302.00 

952.00 

3.15 

1.62 

> 

10.13 

7445 

73 

10/25/90 

0.769 

3020.00 

> 

3200.00 

> 

1.06 

> 

1.79 

> 

8.72 
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New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  6310  actual  single  drug  tests,  84 
new  compounds  demonstrated  good  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  50%.  This  represents  around  3%  of  the  test  compounds  being  active  at  this  good  antiviral  reduction 
levels.  These  compounds  are  summarized  in  Table  11  according  to  the  highest  Total  Antiviral  Index 
(TAI).  AVS-0217,  5998  and  1645  demonstrated  the  best  TAI  is  of  -40%  and  SI  is  that  ranged  from 
11-18.  The  next  six  compounds  demonstrated  moderate  antiviral  activity,  having  TAI’s  that  ranged 
from  25  -  29%  and  Si’s  from  4-9.  The  rest  (74)  compounds  showed  marginal  antiviral  activity  with 
TAI’s  that  ranged  from  <1-23  and  Si’s  that  ranged  from  <1-4. 

It  is  worthwhile  to  note  (Table  11)  that  compounds  received  in  shipment  number  62  were  mostly 
colored.  Therefore  those  compounds  appearing  in  the  50%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the  MTT 
assay. 
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Table  11 


AVS  Compounds  Active  Against  Japan* sa  Encephalitis  Virus  (JE)  at  AZjg  Level 
AVS  Ship-  Test  Diff- 

Virus  No.  ment#  Date  rntl.  ZC  SO  TC  50  AZ  SO  SZ  TAZ 


0217 

33 

09/27/89 

0.786 

28.10 

> 

320.00 

> 

11.39 

> 

11.39 

> 

41.60 

5998 

61 

02/01/90 

0.849 

1.69 

> 

32.00 

> 

18.94 

18.94 

> 

41.36 

1645 

33 

08/29/89 

0.941 

1.79 

> 

32.00 

> 

17.89 

13.28 

> 

40.13 

2979 

48 

03/10/89 

0.763 

2.11 

21.20 

10.10 

5.91 

28.50 

2503 

21 

09/06/89 

0.986 

0.43 

9.43 

22.06 

6.78 

> 

28.10 

0111 

42 

05/10/89 

0.741 

48.80 

> 

320.00 

> 

6.56 

4.45 

27.93 

4785 

46 

09/13/89 

0.490 

1.56 

22.10 

14.16 

5.94 

> 

27.84 

5997 

61 

11/07/89 

0.919 

3.51 

75.30 

21.47 

5.23 

> 

25.75 

0646 

2 

08/23/89 

0.427 

0.21 

3.15 

15.21 

8.72 

> 

25.70 

1019 

28 

03/06/90 

0.896 

2.57 

78.80 

30.61 

5.79 

24.72 

0094 

1 

09/27/89 

0.766 

31.00 

> 

100.00 

> 

3.23 

> 

3.23 

> 

23.29 

5532 

56 

08/09/89 

0.818 

172.00 

663.00 

3.85 

2.85 

> 

21.79 

4871 

61 

11/29/89 

0.939 

196.00 

> 

1000.00 

> 

5.09 

3.85 

21.64 

4978 

27 

12/05/89 

0.770 

153.00 

857.00 

5.59 

3.64 

21.45 

5515 

S3 

04/18/89 

0.639 

11.20 

58.40 

5.20 

3.04 

21.27 

3964 

33 

03/21/89 

0.815 

6.61 

32.30 

4.89 

2.43 

19.74 

5695 

57 

08/22/89 

0.605 

21.70 

> 

32.00 

> 

1.47 

> 

1.47 

> 

18.09 

6413 

66 

07/06/90 

0.718 

32.00 

158.00 

4.94 

2.66 

> 

17.63 

5503 

S3 

04/18/89 

0.703 

25.60 

154.00 

6.03 

2.98 

17.26 

5601 

GABSN  02/08/90  0.769 

1430.00 

> 

3200.00 

> 

2.23 

2.23 

> 

17.12 

2275 

12 

08/30/89 

0.803 

22.40 

234.00 

10.43 

7.45 

17.05 

5497 

S3 

12/20/89 

0.947 

221.00 

767.00 

3.48 

2.46 

16.05 

6942 

69 

10/24/90 

1.001 

95.90 

205.00 

2.14 

1.55 

> 

16.04 

5142 

57 

08/16/89 

0.463 

56.10 

210.00 

3.74 

2.76 

15.95 

1644 

64 

05/03/90 

0.866 

139.00 

813.00 

5.85 

0.47 

15.25 

7911 

75 

11/07/90 

0.689 

238.00 

938.00 

3.95 

2.65 

> 

15.09 

4452 

44 

07/07/89 

0.945 

68.40 

277.00 

4.05 

2.61 

14.99 

0084 

1 

08/23/89 

0.688 

49.20 

> 

100.00 

> 

2.03 

> 

2.03 

> 

14.89 

7949 

75 

12/12/90 

0.871 

23S.0O 

950.00 

4.04 

2.70 

14.83 

1381 

45 

02/13/90 

0.791 

24.10 

81.30 

3.38 

2.35 

> 

14.76 

7321 

70 

08/15/90 

0.753 

20.70 

86.80 

4.19 

2.87 

> 

14.47 

0124 

64 

03/08/90 

0.633 

226.00 

> 

320.00 

> 

1.42 

> 

1.42 

> 

14.11 

4739 

44 

07/07/89 

0.742 

19.00 

66.00 

3.47 

2.54 

> 

13.96 

2506 

64 

03/13/90 

1.032 

10.00 

68.00 

6.80 

1.99 

13.02 

6206 

62 

01/11/90 

0.776 

60.30 

210.00 

3.48 

2.57 

12.46 

0347 

41 

05/10/89 

0.913 

2.08 

8.55 

4.10 

2.37 

12.33 

6228 

62 

01/16/90 

1.007 

62.60 

210.00 

3.36 

2.48 

12.33 

6227 

62 

01/16/90 

1.007 

80.00 

210.00 

2.63 

1.94 

> 

12.09 

4992 

61 

11/29/89 

1.017 

249.00 

660.00 

2.65 

1.96 

11.74 

5906 

61 

10/31/89 

0.787 

2.12 

15.00 

7.08 

2.00 

11.52 

5495 

53 

04/18/89 

0.798 

1.42 

5.75 

4.04 

1.85 

> 

11.51 

8263 

76 

12/12/90 

0.741 

66.30 

232.00 

3.50 

2.31 

11.47 

5035 

48 

10/10/89 

1.134 

1.72 

6.26 

3.65 

0.19 

11.29 

4098 

37 

02/24/89 

0.372 

0.00 

> 

0.00 

> 

1.37 

> 

1.37 

> 

11.24 

5483 

66 

07/18/90 

0.667 

0.07 

0.26 

3.64 

2.52 

> 

10.78 

0083 

64 

03/08/90  0.686 

3.11 

10.40 

3.36 

2.15 

> 

10.68 

2034 

56 

08/08/89  0.829 

0.65 

2.43 

3.72 

2.62 

10.63 

5538 

56 

08/09/89 

0.866 

207.00 

587.00 

2.84 

1.80 

> 

10.49 

6234 

GABSN  02/08/90 

0.827 

2670.00 

> 

3200.00 

> 

1.20 

> 

1.20 

> 

10.07 

6477 

66 

07/11/90 

0.806 

22.70 

72.50 

3.19 

2.30 

> 

9.27 

0230 

1 

08/23/89 

0.577 

94.00 

> 

100.00 

> 

1.06 

> 

1.06 

> 

9.02 

4769 

44 

11/08/88  0.954 

77.80 

169.00 

2.18 

1.22 

> 

8.82 

8499 

75 

11/29/90 

0.734 

221.00 

> 

320.00 

> 

1.45 

> 

1.45 

> 

8.53 

4768 

44 

11/08/88 

1.017 

75.70 

165.00 

2.18 

1.18 

8.52 

5058 

48 

02/27/89 

0.881 

310.00 

> 

320.00 

> 

1.03 

> 

1.03 

> 

8.39 

7087 

72 

08/31/90 

0.997 

8.11 

30.00 

3.70 

1.08 

> 

8.05 

5905 

61 

10/31/89 

0.787 

7.06 

19.10 

2.70 

1.78 

> 

8.02 

6202 

62 

01/11/90 

0.830 

219.00 

> 

320.00 

> 

1.46 

> 

1.46 

> 

7.56 

7083 

72 

10/03/90 

0.747 

83.30 

191.00 

2.29 

1.51 

> 

7.55 

7910 

75 

11/07/90 

0.689 

2220.00 

> 

3200.00 

> 

1.44 

> 

1.44 

> 

7.46 

7085 

72 

10/25/90 

0.811 

24.60 

65.30 

2.65 

1.30 

7.29 

2992 

27 

09/07/89 

0.875 

83-.  30 

> 

100.00 

> 

1.20 

> 

1.20 

> 

6.27 

5489 

66 

05/08/90 

0.927 

282.00 

> 

320.00 

> 

1.14 

> 

1.14 

> 

6.14 

4984 

51 

10/10/89 

1.087 

7.52 

21.20 

2.81 

1.78 

5.98 
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&&&&&&&&&&&&&&&&&&&& 


Table  11  (Cont'd) 


Virus 


AVS 

Ship¬ 

Test 

Diff- 

No. 

ment# 

Date 

rntl. 

IC  50 

TC  50 

AZ  50 

SZ 

TA1 

5535 

56 

06/14/89 

0.967 

204.00 

> 

320.00 

> 

1.57 

1.44 

> 

5.90 

5053 

48 

10/10/89 

1.029 

56.60 

> 

100.00 

> 

1.77 

1.37 

> 

5.79 

7319 

70 

08/15/90 

0.776 

10.00 

18.40 

1.84 

0.84 

> 

5.48 

5485 

53 

12/14/89 

0.864 

25.80 

> 

32.00 

> 

1.24 

1.10 

> 

5.44 

8364 

76 

12/13/90 

0.891 

222.00 

580.00 

2.62 

0.33 

5.41 

6369 

63 

03/20/90 

1.018 

28.30 

61.40 

2.17 

1.49 

5.16 

7433 

70 

08/30/90 

1.049 

26.00 

73.10 

2.81 

1.58 

5.08 

8374 

76 

12/13/90 

0.903 

824.00 

1840.00 

2.24 

1.41 

5.00 

4996 

51 

10/10/89 

1.085 

232.00 

> 

320.00 

> 

1.38 

1.38 

> 

4.44 

1838 

64 

11/01/90 

0.868 

259.00 

558.00 

2.15 

1.30 

4.29 

5072 

48 

02/28/89 

0.724 

207.00 

> 

320.00 

> 

1.54 

0.42 

> 

3.42 

8221 

75 

11/21/90  0.859 

29.20 

60.60 

2.08 

0.97 

2.95 

6617 

64 

04/19/90 

0.878 

814.00 

> 

1000.00 

> 

1.23 

1.12 

> 

2.49 

8372 

76 

12/13/90 

0.889 

2550.00 

> 

3200.00 

> 

1.25 

1.08 

> 

2.29 

7051 

72 

10/03/90 

1.019 

749.00 

> 

1000.00 

> 

1.34 

0.63 

> 

2.09 

7461 

73 

10/31/90 

0.866 

90.20 

158.00 

1.76 

0.25 

> 

1.85 

2600 

65 

04/12/90 

0.881 

802.00 

> 

1000.00 

> 

1.25 

0.37 

> 

1.75 

5643 

57 

07/06/89 

0.937 

230.00 

282.00 

1.23 

0.04 

> 

0.68 

7375 

70 

08/23/90 

0.855 

313.00 

> 

320.00 

> 

1.02 

0.30 

> 

0.55 

7045 

69 

08/02/90 

0.899 

288.00 

> 

320.00 

> 

1.11 

0.60 

> 

0.52 
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New  Drugs  with  25%  Antiviral  Reduction  Levels:  Of  the  6310  actual  single  drug  tests,  180  new 
compounds  demonstrated  moderate  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better  than 
25%.  This  represents  around  2.9%  of  the  test  compounds  being  active  at  this  marginal  antiviral  reduction  level. 

In  general,  when  compared  to  the  95%  and  50%  antiviral  activity  categories,  the  compounds  in  this  (25%) 
category  do  not  appear  to  have  any  significant  antiviral  promise  and  probably  do  not  need  to  be  presently 
confirmed  any  further. 
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Some  of  the  compounds  were  sent  to  us  in  more  than  one  separate  drug  shipment.  These  compounds 
were  tested  more  than  once.  Data  from  the  confirmatory  assays  are  summarized  in  Table  12.  If  a  compound 
showed  >.50%  reduction  in  CPE  during  this  contract  period,  then  it  was  considered  a  candidate  for  confirmatory 
testing.  The  confirmatory  tests  are  from  active  compounds  picked  up  by  both  the  VR  and  MTT  assay  testing. 
Out  of  119  confirmatory  tests,  91  compounds  were  confirmed  active  during  this  reporting  period  and  (he 
remaining  28  compounds  gave  conflicting  results.  The  criteria  for  activity  is  that  the  confirmatory  test  has  to 
show  >.25%  reduction  in  CPE.  Failure  to  confirm  the  activity  in  these  compounds  was  probably  due  to 
differences  during  the  assay  conditions: 

1)  In  confirmatory  assays  the  concentration  range  is  adjusted  to  a  more  accurate  semilog  scale  to 
maximize  the  TAI  window. 

2)  Differences  in  the  "differential"  of  the  two  runs  can  cause  the  compound  to  read  positive  or  negative, 
falsely.  The  variability  in  the  differential  can  cause  false  positive  or  negative  bias  to  be  introduced  into 
the  calculations,  thus  reflecting  the  variability  in  the  maximum  activity  of  the  compound. 

3)  The  metabolic  rate,  cell  and  virus  lo  id/well,  age,  and  passage  number  of  the  cells  may  cause  the  above 
observed  variability  in  the  confirmatory  results. 

4)  Problems  associated  with  stability  and  storage  of  the  compound  (i.e.,  different  lot  numbers,  solubility, 
light  sensitivity,  hygroscopic,  etc.). 

5)  Problems  associated  with  technical  execution  of  large  numbers  of  plates  by  different  technicians. 

During  this  reporting  period  the  overall  confirmatory  rate  against  JE  was  76%.  The  conflicting 
results  should  be  retested  at  a  later  date  based  on  the  availability  of  the  compound. 


4.1. 4.4  Recommendations  of  JE-Actives  Based  Upon  the  In  Vitro  Results  with  MTT  Assay  fVero  Cells). 
Based  upon  the  in  vitro  results  with  the  MTT  assay  (Vero  cells)  we  recommend  the  following: 

1)  Compounds  with  the  highest  TAI  in  the  95%  activity  category  that  have  confirmed  results  with  the 
exception  of  "colored"  compounds  should  receive  the  highest  priority  for  further  profile  studies  and  in 
vivo  animal  testing. 

2)  Compounds  with  the  highest  TAI  in  the  50%  activity  category  that  have  confirmed  results  with  the 
exception  of  "colored"  compounds  should  receive  the  next  highest  priority  for  further  profile  studies  and 
in  vivo  animal  testing. 
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4.1.5  Venezuelan  Eauine  Encephalomyelitis  Virus  rVF): 


The  number  of  single  drug  tests  carried  out  against  VE  during  this  contract  period  is  summarized 
in  yearly  increments  in  Figure  24.  During  this  five-year  period  two  main  in  vitro  antiviral  assay 
protocols  were  implemented: 

1.  A  standard  CPE  inhibition  assay  by  virus  rating  (VR)  (Annual  Report,  December  15, 
1988,  Section  3.2.4). 

2.  Since  November,  1988,  MTT  based-antiviral  assay  format. 


A  total  of  73 19  tests  were  performed  during  this  contract  period  using  both  assay  types.  Routine 
testing  was  changed  to  the  MTT-assay  format  to  improve  the  efficiency  and  quality  of  the  primary 
screening  program  in  addition  to  being  more  cost-effective.  Selenazofurin  (AVS-0253)  was  tested  in  each 
standard  virus  rating  (VR)  CPE-inhibition  assay  as  a  positive  control  compound.  Results  of  these  positive 
controls  (VR  tests)  were  used  as  a  guideline  to  assess  the  quality  of  each  assay. 


After  the  testing  was  converted  to  the  MTT-assay  format,  we  performed  a  total  of  406  control 
compound  assays  with  Selenazofurin  during  the  last  26  months  of  the  contract  period.  During  this  time 
684  tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  Four  hundred  thirty- 
eight  (438)  tests  were  considered  unsatisfactory  based  on  the  criteria  of  the  quality  controls  set  during  this 
reporting  period.  The  rest,  totaling  4756  were  actual  single  drug  MTT-assays.  The  total  number  of 
MTT-assays  (6284)  tested  during  the  last  two  years  represents  a  224%  increase  (improvement)  in  the  total 
testing  output  as  compared  to  the  total  of  1937  tests  performed  during  the  first  3  years  of  this  contract. 


Out  of  the  6067  accepted  single  drug  tests,  193  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  around  3.0%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  PT-virus.  The  remainder,  6058  compounds  (97%),  were  considered  inactive 
with  both  assay  protocols  (Figure  24). 

IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE  AGAINST 
VENEZUELAN  EQUINE  ENCEPHALOMYELITIS  VIRUS  DURING  THE  CONTRACT  PERIOD 
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4.1.5.1  VE-Oualitv  Controls:  Two  positive  control  compounds  ofurin  and  2-Thio-6 

Azauridine)  were  used  in  the  daily  assay  sets  as  antiviral  activity  qpallity  controls.  The  antiviral 
performance  of  the  unknown  compounds  was  compared  to  that  of  the  positive  control  compounds. 
Compounds  with  equal  to  of  better  antiviral  potency  are  considered  active  ad  are  worthy  of  further  in 
vitro  profile  studies  and  in  vivo  testing. 

4. 1.5. 1.1  Antiviral  Activity  of  Selenazofurin  vs  VE  Virus:  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  primary  control  compound,  AVS-0253  (Sefienazofurin)  is  presented  in 
Figure  25-A  for  220  tests  performed  during  November,  1989  through  January,  1991. 

Control  Compound-Antiviral  Performance:  Selenazofuria  (AVS-0253)  has  been  the  sole  control 
compound  against  VE  in  these  MTT-assay  screens.  The  meaa  and  median  antiviral  inhibition  and 
cytotoxicity  patterns  of  the  positive  control  drug  (Selenazofurin)  are  iQuatitalied  in  Figure  25-A. 

The  220  control  tests  performed  with  Selenazofurin  gave  a  mean  Total  Antiviral  Index  (TAI) 
of  17.10%  (SD  ±  14.12)  and  the  median  value  was  13.13%.  The  TAI  measures  the  overall  antiviral 
effectiveness  of  the  compound  and  it  ranged  from  -0.00  -  64.88%  during  this  period.  The  mean 
Selectivity  Index  (SI)  was  4.52  (SD  ±  9.59)  and  the  median  SI  value  was  1.75,  indicating  poor  antiviral 
selectivity  for  Selenazofurin  and  it  ranged  from  -0-88.38%  during  this  period.  However,  the  closeness 
of  the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is  consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI25)  value  was  9.25  (SD  ±  16.22).  The  median  AI25  value 
was  4.42  (range  0.3  -  137.38).  The  mean  Antiviral  Index  50%  (Al^)  was  28.03  (SD  ±  41.56)  with 
a  median  of  7.92  (range  0  -  254.46).  The  mean  Antiviral  Index  95%  (AI^)  was  1 .7  (SD  ±  10. 12)  with 
a  median  value  of  0  (range  0  -  109.79).  This  indicates  that  the  control  compound,  Selenazofurin,  does 
not  consistently  reach  95%  antiviral  reduction  levels. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (ICjj)  was  0.87  /xg/ml  (SD  ±  0.53).  The 
median  IC23  value  was  0.71  /xg/ml  (range  0.22  -  5.52  /xg/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (ICjq)  was  1.44  /tg/ml  (SD  ±  1.28).  The  median  IC^  value  was  1.40/xg/ml  (range 
=  0  -  10.00  /xg/ml).  The  mean  Antiviral  Inhibitory  Concentration  95%  (ICg)  could  not  be  attained 
with  Selenazofurin  versus  Venezuelan  Equine  Encephalomyelitis  Virus.  This  discrepancy  indicates  that 
the  control  compound  Selenazofurin  does  not  consistently  reach  50  or  95%  reduction  levels. 

The  average  maximum  antiviral  inhibitory  level  of  220  Selenazofurin  tests  (Figure  25-A)  was 
reached  at  3.2  /xg/ml  of  the  compound  with  60%  antiviral  effect.  Further  increase  of  the  drug 
concentration  does  not  improve  its  antiviral  activity.  Maximum  antiviral  effect  (-60%)  was  found  with 
a  simultaneous  -20  -  25%  cytotoxic  suppression.  Above  the  10  /xg/ml  concentration  the  antiviral 
protection  levels  off  to  -40%  reduction  level  at  100  /tg/ml  while  simultaneously  the  Selenazofurin 
becomes  maximally  toxic  (-60%). 
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Figure  25-A 

Average  Antiviral  and  Cytotoxicity  Values  for  220  Positive  Control  Compound  Tests 
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FREQUENCY 


4. 1.5. 1.2  Maximum  Antiviral  Effect  of  Selenazofurin  vs  VE  Virus  (VE):  Since  the  metabolic  activity 
of  the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring 
the  maximum  antiviral  effect  of  the  control  compound  Selenazofurin.  This  demonstrated  the  amount  of 
infectious  virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  26- A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  220  control  compound  assays  for  Selenazofurin.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  61.0%  (SD  ±  15.13)  reduction 
levels.  The  maximum  reduction  levels  vary  from  31  -  100%  but  remain  quite  consistently  around  the 
median  of  60%.  The  assay  control  values  give  a  relatively  broad,  bell-shaped  distribution  curve.  This 
indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the  VE-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Selenazofurin  versus 
the  VE  virus  was  set  at  25%  reduction  level.  All  assays  in  which  Selenazofurin  did  not  meet  this 
accepted  quality  control  level  (>25%')  were  rejected  (i.e.,  161  unsatisfactory  tests). 

Since  Selenazofurin  is  only  marginally  active  against  VE  virus.better  quality  control  compounds 
are  needed.  However,  regardless  of  the  poor  performance  of  the  VE  quality  control  drug  Selenazofurin, 
around  323  different  compounds  have  equal  or  better  antiviral  activity  against  VE  virus  than  AVS-0253. 
Some  of  these  could  certainly  be  used  as  a  better  in  vitro  antiviral  control  compound  in  this  large-scale 
antiviral  screening  program. 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
VE  VIRUS  -  VS  -  SELENAZOFURIN 


nnr}«r'>rvf*f*t-*-*-*-*T-*-*v>v>v)>/)v>v)V)V)V)v>\c'C'C'C'C'Csesc\eser-r'r~r-r~r-r-c-r-«x=|Cxx=|Cxc,'©©C‘'WC'©C'=' 


PERCENT  CPE  REDUCTION 


Figure  26-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  220  Control  Tests. 
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4.1.5. 1.3  Cellular  Cvtotoxicitv  of  Selenazofurin  vs  VE  Virus: 


VE-Control  Compound-Cvtotoxicitv  Performance:  The  220  cytotoxicity  values  of  the  positive 
control  compound  Selenazofurin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25% 
(TC25)  was  6-^3  Mg/ml  (SD  ±  9.44)  and  the  median  was  3.11  /tg/ml  (range  of  <0.32  -  90.3  /tg/ml). 
The  mean  cell  Toxic  Concentration  50%  (TCjq)  value  was  36.53  /tg/ml  (SD  ±  39.24)  and  the  median 
was  13.3  /tg/ml  (range  of  2.15  -  >  100  /tg/ml).  The  mean  cell  Toxic  Concentration  95%  (TC^  value 
cannot  be  attained  with  Selenazofurin  versus  Venezuelan  Equine  Encephalomyelitis  Virus. 

As  can  be  seen  from  Figure  25-A,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  1.0  /tg/ml  and  the  maximum  toxicity  has  not  been  reached  at  100  /tg/ml. 

When  the  cytotoxicity  reaches  around  50%  (10  /tg/ml),  the  control  compound  (Selenazofurin)  has 
reached  close  to  its  maximum  toxicity.  After  3.2  /tg/ml  the  antiviral  protection  of  Selenazofurin  starts 
to  decrease  down  to  ~40%.  Selenazofurin  becomes  maximally  toxic  between  10  -  100  /tg/ml.  The 
highest  Selenazofurin  concentration  tested  in  these  assays  was  100  /tg/ml. 

Selenazofurin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  The  TC25 
and  TC50  toxicity  can  be  achieved  with  relative  consistency  at  100  /tg/ml.  A  peculiar  feature  of  the 
control  compound  is  that  the  cytotoxicity  levels  off  after  reaching  its  maximum  cytotoxic  value  (+50%) 
at  10  /tg/ml  and  continues  at  that  stationary  level  at  increasing  drug  concentrations. 
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4.1.5. 1.4  VE-Assav  Plate  Quality  Controls:  Cell  I  fflifl  nntl  Yillli  l—irM—Mlws  fSelenazofurin): 
The  M  IT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large-scale  antiviral 
testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  far  the  daily  assays.  Equal  numbers 
of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily  was 
monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through  January, 
1991,  is  presented  in  Figures  27-A,  28- A  and  29-A. 

VE-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  220  control  assays  is  plotted  in  Figure  27-A.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.160  (SD  ±  0.150)  with  a  median  of  1.150  (range  of  0.845  -  1.579).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

VE-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  220  control  assays  is  presented  in  Figure  2S-A.  The  results  indicate  that  the 
average  virus  load  O.D.  reading  is  0.038  (SD  ±  0.037)  with  a  median  of  0.029  (range  of  0.012  -  0.229). 
This  demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCID50) 
is  administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 

VE-Control  Comoound-Assav  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  220  control  assays  is  provided  in  Figure  29-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  1.122  (SD  ±  0.149)  with  a  median  of  1.116  (range  0.691  - 
1 .520).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  82%  measurement 
accuracy. 
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Figure  28-A 


VARIATION  OF  THE  TEST  DIFFERENTIAL 


Figure  29-A 


149 


4. 1.5. 1.1  Antiviral  Activity  of  AVS-6724  (2-Thio-6-Azauridine)  vs  VE  Virus:  A  summary  of  the 
antiviral  and  cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thio-6-Azauridine) 
is  presented  in  Figure  25-B  for  42  tests  performed  during  November,  1989  through  January,  1991. 

Second  Control  Compound-Antiviral  Performance:  2-Thio-6-Azauridine  (AVS-6724)  has  been 
tested  as  a  possible  second  control  compound  against  VE  in  these  MTT-assay  screens.  The  mean  and 
median  antiviral  inhibition  and  cytotoxicity  patterns  of  this  second  positive  control  drug  are  illustrated 
in  Figure  25-B. 

The  42  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Total  Antiviral  Index 
(TAI)  of  2.50%  (SD  ±  6.40)  and  the  median  value  was  0.17%.  The  TAI  measures  the  overall  antiviral 
effectiveness  of  the  compound  and  it  ranged  from  -0.00  -  26.84%  during  this  period.  The  mean 
Selectivity  Index  (SI)  was  0.5 1  (SD  ±  1 .60)  and  the  median  SI  value  was  0,  indicating  poor  antiviral 
selectivity  for  2-Thio-6-Azauridine  and  it  ranged  from  -0  -  7.43  during  this  period.  However,  the 
closeness  of  the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is  consistent  and 
repeatable. 

The  mean  Antiviral  Index  25%  (AI2S)  value  was  1 . 10  (SD  ±  2.50).  The  median  AI25  value  was 
0.23  (range  0  -  12.49).  The  mean  Antiviral  Index  50%  (AIS0)  was  5.70  (SD  ±  20.10)  with  a  median 
of  0  (range  0-1 10.48).  The  mean  Antiviral  Index  95%  (AI95)  was  2.47  (SD  ±  16.00)  with  a  median 
value  of  0  (range  0  -  103.62).  This  indicates  that  the  control  compound,  2-Thio-6-Azauridine,  does  not 
consistently  reach  50  or  95%  antiviral  reduction  levels. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  21.40  /zg/ml  (SD  ±  36.0).  The 
median  IC25  value  was  8.40  /zg/ml  (range  0  -  19.7  /zg/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (IC^  was  5.60  /zg/ml  (SD  ±  15.60).  The  median  IC50  value  was  0  /zg/ml  (range 
=  0  -  68.4  /zg/ml).  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95)  could  not  be  attained 
with  2-Thio-6-Azauridine  versus  Venezuelan  Equine  Encephalomyelitis  Virus.  This  discrepancy  indicates 
that  the  control  compound  2-Thio-6-Azauridine  does  not  consistently  reach  50  or  95%  reduction  levels. 

The  average  maximum  antiviral  inhibitory  level  of  42  2-Thio-6-Azauridine  tests  (Figure  25-B) 
was  reached  at  100  /zg/ml  of  the  compound  with  30%  antiviral  effect.  Further  increase  of  the  drug 
concentration  does  not  improve  its  antiviral  activity.  Maximum  antiviral  effect  (-36%)  was  found  with 
a  simultaneous  -50%  cytotoxic  suppression.  Above  the  100  /zg/ml  concentration  the  antiviral  protection 
levels  off  to  —20%  reduction  level  at  320  /zg/ml  while  simultaneously  the  2-Thio-6-Azauridine  becomes 
maximally  toxic  (-60%). 
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2-THIO-6-AZAURIDINE  -  VE  VIRUS 


CONCENTRATION  0*g/ml) 

□  Mean  %  +  Median  %  ^)Mean  %  Cell  AMedian  %  Cell 
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100 

100 

99 

93 

78 

66 

71 

100 

100 

91 

74 

60 

51 

40 

Std.  Dev. 
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0.12 
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0.10 

0.08 

0.07 

Figure  25-B 

Average  Antiviral  and  Cytotoxicity  Values  for  42  Positive  Control  Compound  Tests 
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4.1.5. 1.2  Maximum  Antiviral  Effect  of  2-Thio-6-Azauridine  vs  VE  Virus  (VF):  Since  the  metabolic 
activity  of  the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by 
measuring  the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This 
demonstrated  the  amount  of  infectious  virus  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  26-B)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  42  control  compound  assays  for  2-Tliio-6-Azauridine.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  36%  (SD  ±  20.00)  reduction 
levels.  The  maximum  reduction  levels  vary  from  9-98%  but  remain  quite  consistently  around  the 
median  of  35%.  The  assay  control  values  give  a  relatively  broad,  bell-shaped  distribution  curve.  This 
indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the  VE-MTT  assay. 

Recommendations: 

Based  upon  the  data  obtained  in  parallel  studies  with  Selenazofurin,  we  do  not  recommend  that 
2-Thio-6-Azauridine  (AVS-6724)  be  used  as  a  second  control  compound  against  the  VE  virus.  Its  overall 
performance  is  not  as  good  as  that  obtained  with  the  present  control  compound,  Selenazofurin.  2-Thio-6- 
Azauridine  is  cytotoxic  at  lower  drug  concentrations  than  the  observed  antiviral  effect  (see  Figure  25-B). 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
VE  VIRUS  -  VS  -  2-THIO-6-AZAURIDINE 


PERCENT  CPE  REDUCTION 


Figure  26-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  42  Control  Tests. 
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VE -Control  Compound-Cvtotoxicitv  Performance:  The  42  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 
25%  (TC25)  was  13.10  /tg/ml  (SD  ±  9.50)  and  the  median  was  9.80  /tg/ml  (range  of  <  1.58  -  38.50 
/tg/ml).  The  mean  cell  Toxic  Concentration  50%  (TC^  value  was  89.30 /tg/ml  (SD  ±  45.20)  and  the 
median  was  100  /tg/ml  (range  of  9.65  -  247.00  /tg/ml).  The  mean  cell  Toxic  Concentration  95%  (TC^ 
value  cannot  be  attained  with  2-Thio-6-Azauridine  versus  Venezuelan  Equine  Encephalomyelitis  Virus. 

As  can  be  seen  from  Figure  25-B,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  1.0  /tg/ml  and  the  maximum  toxicity  has  not  been  readied  at  320  /tg/ml. 

When  the  cytotoxicity  reaches  around  50%  (100  /tg/ml),  the  control  compound  (2-Thio-6- 
Azauridine)  has  not  reached  its  maximum  toxicity.  After  100  /tg/ml  die  antiviral  protection  of  2-Thio-6- 
Azauridine  starts  to  decrease  down  to  -20%.  2-Thio-6-Azauridine  becomes  maximally  toxic  at  320 
/tg/ml.  The  highest  2-Thio-6-Azauridine  concentration  tested  in  these  assays  was  320  /tg/ml. 

2-Thio-6-Azauridine  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  The 
TC25  and  TC5o  toxicity  can  be  achieved  with  relative  consistency  at  320  /tg/ml.  As  can  be  seen  from 
Figure  25-B,  2-Thio-6-Azauridine,  is  cytotoxic  at  lower  drug  concentrations  than  its  antiviral  activity. 
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4. 1.5. 1.4  VE- Assay  Plate  Quality  Controls;  Cell  Load  and  Virus  Load  Parameters  Q-Thio-6- 
Azauridine);  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily 
assays.  Equal  loads  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used 
daily  was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through 
January,  1991  is  presented  in  Figures  27-B,  28-B,  and  29-B. 

VE-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  42  control  assays  is  plotted  in  Figure  27-B.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.140  (SD  ±  0.130)  with  a  median  of  1.150  (range  of  0.800  -  1.430).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

VE-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  42  control  assays  is  presented  in  Figure  28-B.  The  results  indicate  that  the  average 
virus  load  O.D.  reading  is  0.050  (SD  ±  0.090)  with  a  median  of  0.020  (range  of  0.030  -  0.470).  This 
demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCIDS0)  is 
administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 

VE-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  42  control  assays  is  provided  in  Figure  29-B.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  1.100  (SD  ±  0.150)  with  a  median  of  1.100  (range  0.751  - 
1.415).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  90%  measurement 
accuracy. 
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Figure  29-B 
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New  Drugs  with  95%  Antiviral  Reduction  Levels:  Out  of  the  6067  actual  single  drug  tests,  15 
new  compounds  demonstrated  excellent  antiviral  activity,  having  antiviral  reduction  values  of  equal  to 
or  better  than  95%.  This  represents  around  0.2%  of  the  test  compounds  being  active  at  this  excellent 
reduction  level.  These  compounds  are  summarized  in  Table  13  according  to  the  highest  Total  Antiviral 
Index  (TAI).  Compound  AVS-4051  demonstrated  the  best  in  vitro  promise,  having  a  TAI  of  87%  and 
Selectivity  Index  (SI)  of  313.  Six  other  compounds,  AVS-2318,  5906,  2506,  1841,  2960  and  5072, 
demonstrated  good  antiviral  activity  with  TAI’s  of  50,  35,33,32,28  and  2790,  respectively,  and  SI  values 
of  19,  8.9,  9.4,  0.14,  0.31,  and  5.0. 

It  is  worthwhile  to  note  that  compounds  received  in  shipment  number  62  were  mostly  colored 
(Table  13).  Therefore  those  compounds  appearing  in  the  95%  active  category  from  shipment  number 
62  should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the 
MTT  assay. 
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Table  13 


AVS  Compounds  Active  Against  Vsnssuslan  Equino  Encephalomyelitis  Virus  (VE) 

at  AI95  Laval 

AVS  Ship-  Test  Diff- 

Virus  No.  mant#  Data  rntl.  IC  95  TC  95  AI  95  SI  TAI 


4051 

37 

09/11/89 

1.008  < 

0.03 

> 

10.00 

> 

312.50 

> 

312.50 

> 

86.80 

2318 

13 

09/11/89 

0.848 

0.94 

> 

10.00 

> 

10.68 

> 

19.40 

> 

49.94 

5906 

61 

11/03/89 

0.897 

9.42 

96.60 

10.25 

8.87 

34.69 

2S06 

64 

03/13/90 

1.049 

2.83 

> 

320.00 

> 

113.17 

> 

9.35 

> 

33.39 

1841 

33 

10/06/89 

0.598 

288.00 

> 

320.00 

> 

1.11 

0.14 

> 

31.88 

2960 

27 

10/05/90 

1.095 

875.00 

> 

1000.00 

> 

1.14 

0.31 

> 

28.46 

5072 

48 

03/03/89 

0.956 

264.00 

> 

320.00 

> 

1.21 

> 

4.77 

> 

27.35 

6071 

62 

01/09/90 

1.053 

9.59 

88.20 

9.19 

4.04 

19.59 

7085 

72 

10/26/90 

1.268 

96.80 

> 

100.00 

> 

1.03 

> 

3.93 

> 

18.41 

6532 

66 

05/25/90  0.912 

94.40 

> 

320.00 

> 

3.39 

0.01 

17.29 

8513 

76 

12/21/90 

1.069 

941.00 

3090.00 

3.28 

2.84 

> 

14.49 

S121 

S6 

11/02/90  1.165 

300.00 

> 

320.00 

> 

1.07 

> 

1.88 

> 

13.87 

2453 

18 

09/08/89 

0.889 

9.85 

> 

32.00 

> 

3.25 

2.64 

12.09 

2581 

65 

04/13/90 

1.236 

309.00 

> 

320.00 

> 

1.04 

> 

1.79 

> 

7.94 

3171 

29 

05/15/89 

1.131 

97.00 

> 

100.00 

> 

1.03 

0.26 

> 

6.74 
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New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  6067  actual  single  drug  tests,  156 
new  compounds  demonstrated  good  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  50%.  This  represents  around  2.6%  of  the  test  compounds  being  active  at  this  good  antiviral 
reduction  level.  These  compounds  are  summarized  in  Table  14  according  to  the  highest  Total  Antiviral 
Index  (TAI).  AVS-5580  and  0111  demonstrated  the  best  TAPs  of  47%  and  Si’s  of  1780  and  15, 
respectively.  Seven  other  compounds  demonstrated  moderate  antiviral  activity,  having  TAI’s  that  ranged 
from  31  -  40%  and  Si’s  from  3  -  29.  The  rest  (147  compounds)  showed  marginal  antiviral  activity  with 
TAI’s  that  ranged  from  <  1  to  13%  and  Si’s  from  <  1  to  2. 

It  is  worthwhile  to  note  (Table  14)  that  compounds  received  in  shipment  number  62  were  mostly 
colored.  Therefore  those  compounds  appearing  in  the  50%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the  MTT 
assay. 
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Table  14 


AVS  Compounds  Active  Against  Vanazualan  Equina  Encaphaloayalitis  Virus  (VE) 

at  AlgQ  Laval 


Virus 


AVS 

Ship¬ 

Test 

Diff- 

No. 

ment# 

Data 

rntl. 

ZC  50 

TC  50 

AI  50 

SI 

TAI 

5580 

54 

05/03/89 

1.459 

56.20 

> 

100000 

> 

1780.00 

> 

1780.0 

> 

46.70 

0111 

9 

12/08/89 

1.145 

14.50 

> 

1000.00 

> 

69.19 

15.22 

> 

46.69 

5543 

56 

08/11/89 

1.436 

0.20 

> 

32.00 

> 

157.45 

3.31 

> 

39.55 

6218 

62 

12/07/90 

1.180 

20.90 

> 

320.00 

> 

15.29 

> 

15.29 

> 

39.49 

0053 

64 

03/09/90 

1.183 

10.50 

> 

320.00 

> 

30.42 

28.68 

> 

39.34 

5609 

57 

06/26/89 

0.975 

2.88 

> 

320.00 

> 

111.00 

6.02 

> 

36.18 

5643 

57 

08/18/89 

1.000 

37.70 

> 

320.00 

> 

8.48 

> 

8.48 

> 

35.52 

0217 

61 

12/01/89 

1.169 

19.90 

> 

320.00 

> 

16.04 

14.66 

> 

32.97 

0148 

2 

08/25/89 

0.795 

0.02 

> 

3.20 

> 

158.70 

4.80 

> 

31.26 

2320 

13 

09/11/89 

0.848 

7.22 

157.00 

21.80 

6.39 

> 

28.83 

2591 

65 

04/13/90 

1.151 

84.00 

924.00 

11.00 

6.50 

25.69 

3377 

65 

04/20/90 

1.182 

29.30 

> 

320.00 

> 

10.94 

> 

10.94 

> 

24.94 

2433 

17 

09/11/89 

0.631 

52.30 

222.00 

4.25 

3.08 

23.90 

7048 

69 

08/03/90 

1.092 

48.40 

210.00 

4.34 

3.20 

> 

23.46 

6788 

67 

07/13/90 

1.189 

596.00 

> 

1000.00 

> 

1.68 

> 

1.68 

> 

22.89 

1829 

32 

10/06/89 

0.609 

27.80 

> 

320.00 

> 

11.51 

> 

11.51 

> 

21.97 

2503 

21 

09/08/89 

1.216 

0.68 

> 

10.00 

> 

14.82 

6.18 

> 

21.71 

4742 

44 

09/15/89 

0.805 

19.30 

> 

320.00 

> 

16.58 

0.38 

> 

21.61 

5497 

53 

04/17/89 

0.950 

354.00 

> 

320.00 

> 

0.90 

> 

0.90 

> 

20.90 

0124 

64 

03/09/90 

1.158 

25.00 

> 

320.00 

> 

12.81 

3.28 

> 

20.48 

5040 

45 

01/05/90 

1.095 

72.90 

899.00 

12.34 

4.17 

20.36 

5714 

58 

10/09/89 

0.988 

1.49 

6.38 

4.28 

3.04 

20.06 

4871 

46 

01/16/89 

0.802 

50.90 

> 

320.00 

> 

6.29 

3.99 

> 

19.83 

5197 

58 

10/09/89 

1.010 

21.90 

164.00 

7.46 

4.04 

19.73 

6489 

66 

05/18/90 

1.245 

2.70 

66.90 

24.77 

16.26 

> 

19.55 

5724 

58 

10/09/89 

1.055 

204.00 

> 

1000.00 

> 

4.90 

> 

4.90 

> 

19.40 

2573 

65 

04/13/90 

1.160 

220.00 

> 

1000.00 

> 

4.55 

3.72 

> 

19.00 

7116 

70 

09/14/90 

0.903 

91.80 

> 

1000.00 

> 

10.90 

> 

10.90 

> 

18.37 

5384 

54 

05/01/89 

0.795 

17.90 

66.70 

3.73 

2.72 

> 

18.03 

2590 

19 

09/08/89 

1.069 

211.00 

> 

320.00 

> 

1.52 

> 

1.52 

> 

17.85 

5119 

56 

08/07/89 

1.123 

24.50 

> 

100.00 

> 

4.08 

3.08 

17.35 

5138 

57 

08/18/89 

1.070 

179.00 

711.00 

3.97 

2.88 

> 

17.32 

3802 

67 

07/13/90 

1.139 

0.23 

> 

10.00 

> 

42.52 

2.58 

> 

17.25 

5198 

58 

10/09/89 

1.010 

19.30 

84.90 

4.41 

3.01 

> 

17.11 

2275 

12 

09/11/89 

0.944 

51.20 

284.00 

5.55 

2.65 

> 

16.91 

5383 

54 

05/01/89 

0.794 

64.60 

211.00 

3.27 

2.41 

>• 

16.70 

6906 

69 

07/19/90 

0.863 

17.20 

60.90 

3.54 

2.40 

> 

16.44 

6029 

61 

11/10/89 

1.123 

86.50 

> 

320.00 

> 

3.70 

> 

3.70 

> 

16.40 

0230 

1 

08/25/89 

0.781 

20.10 

> 

100.00 

> 

4.98 

2.56 

> 

16.03 

5485 

53 

12/15/89 

1.238 

7.90 

> 

32.00 

> 

4.05 

3.58 

> 

15.90 

1159 

52 

08/25/89 

0.652 

64.20 

283.00 

4.41 

2.99 

15.49 

6837 

68 

06/15/90 

1.151 

85.00 

215.00 

2.53 

1.85 

15.32 

8318 

76 

12/14/90 

0.465 

592.00 

2240.00 

3.78 

2.73 

15.27 

2631 

65 

07/06/90 

1.033 

193.00 

732.00 

3.79 

2.63 

> 

15.16 

5997 

61 

11/10/89 

1.014  < 

1.00 

57.50 

> 

57.50 

> 

3.20 

> 

14.84 

230 

1 

12/12/88 

1.299 

8.67 

> 

100.00 

> 

11.50 

2.54 

13.79 

5175 

58 

10/09/89 

1.000 

20.40 

59.90 

2.94 

1.93 

> 

13.52 

3378 

65 

04/20/90 

1.139 

17.90 

> 

320.00 

> 

17.89 

0.44 

13.41 

7087 

72 

10/26/90 

1.074 

20.70 

> 

100.00 

> 

4.83 

1.93 

> 

13.41 

8397 

76 

01/08/91 

1.054 

667.00 

1690.00 

2.54 

1.41 

> 

13.41 

4770 

44 

11/08/88 

1.117 

59.90 

210.00 

3.50 

2.59 

13.39 

8601 

76 

01/11/91 

0.993 

24.70 

124.00 

5.05 

2.86 

12.94 

4769 

44 

11/08/88 

1. 117 

59.60 

205.00 

3.45 

2.49 

12.90 

3611 

32 

11/03/88 

1.285 

1.91 

25.70 

13.40 

2.49 

> 

12.83 

6315 

63 

10/05/90 

0.967 

6.38 

21.10 

3.31 

2.44 

>• 

12.72 

6482 

66 

05/18/90 

1.200 

59.60 

198.00 

3.32 

2.29 

12.59 

5385 

54 

05/01/89 

0.795 

26.20 

65.60 

2.50 

1.82 

>• 

12.33 

6521 

66 

05/25/90 

0.999 

8.09 

> 

320.00 

> 

39.57 

27.38 

> 

12.30 

7031 

69 

08/03/90 

0.849 

76.90 

> 

320.00 

> 

4.16 

2.86 

12.26 

6943 

69 

09/07/90 

0.793 

80.60 

320.00 

3.97 

2.61 

12.16 

3584 

32 

09/11/89 

1.117 

72.60 

285.00 

3.93 

2.45 

11.91 
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Tabla  14  (Cont'd) 


AVS  Ship-  Tast  Diff- 

Virua  No.  mant#  Data  rntl.  IC  50  TC  50  AI  50  SI  TAI 


5691 

57 

08/18/89 

1.091 

200.00 

734.00 

3.67 

2.35 

11.42 

1019 

28 

08/25/89 

0.781 

0.55 

> 

1.00 

> 

1.83 

> 

1.83 

> 

11.45 

3392 

65 

07/20/90 

1.077 

179.00 

> 

320.00 

> 

1.79 

> 

1.79 

> 

11.39 

0646 

2 

08/25/89  0.866 

0.79 

> 

3.20 

> 

4.06 

1.18 

> 

11.20 

2585 

65 

04/13/90 

1.063 

189.00 

> 

320.00 

> 

1.70 

> 

1.70 

> 

11.17 

6311 

63 

02/16/90 

1.298 

72.80 

> 

320.00 

> 

4.40 

1.06 

> 

11.06 

4892 

46 

01/17/89  0.894 

273.00 

> 

320.00 

> 

1.17 

0.24 

> 

10.89 

1850 

32 

10/06/89 

0.716 

77.00 

> 

100.00 

> 

1.30 

> 

1.30 

> 

10.87 

5457 

54 

05/02/89 

1.072 

15.70 

48.40 

3.08 

0.48 

> 

10.84 

2582 

65 

04/13/90 

1.063 

598.00 

> 

1000.00 

> 

1.67 

> 

1.67 

> 

10.76 

7086 

72 

10/26/90 

1.074 

21.70 

> 

100.00 

> 

4.61 

0.64 

> 

10.69 

7047 

69 

08/03/90 

1.092 

283.00 

> 

320.00 

> 

1.13 

0.89 

> 

10.60 

5176 

58 

10/09/89 

1.000 

79.20 

200.00 

2.52 

1.69 

10.40 

7017 

69 

07/27/90 

1.003 

197.00 

> 

320.00 

> 

1.62 

> 

1.62 

> 

10.35 

8511 

76 

12/21/90 

1.103 

2380.00 

> 

3200.00 

> 

1.35 

> 

1.35 

> 

10.34 

4919 

46 

01/31/89 

1.004 

97.00 

310.00 

3.20 

1.67 

10.31 

4747 

44 

12/15/89 

1.200 

32.00 

73.50 

2.30 

1.65 

> 

10.10 

0206 

4 

12/08/89 

1.272 

268.00 

841.00 

3.14 

1.79 

9.99 

5998 

61 

02/09/90  0.975 

4.97 

23.30 

4.69 

1.67 

9.94 

7083 

72 

10/26/90 

1.152 

93.50 

> 

320.00 

> 

3.42 

2.06 

> 

9.89 

8212 

75 

11/30/90 

1.127 

2390.00 

> 

3200.00 

> 

1.34 

> 

1.34 

> 

9.72 

2716 

22 

09/08/89 

1.367 

8.43 

> 

10.00 

> 

1.19 

> 

1.19 

> 

9.60 

4768 

44 

11/08/88 

1.224 

64.90 

194.00 

2.98 

2.01 

9.53 

2600 

65 

04/13/90 

1.151 

495.00 

> 

1000.00 

> 

2.02 

1.68 

> 

9.35 

8315 

76 

12/14/90 

1.175 

729.00 

1960.00 

2.70 

1.85 

> 

9.33 

4852 

48 

02/21/89 

1.006 

47.80 

9.55 

0.20 

0.08 

9.32 

8396 

76 

01/08/91 

1.041 

1000.00 

1400.00 

1.40 

0.60 

> 

9.28 

7009 

69 

07/27/90  1.107 

190.00 

> 

320.00 

> 

1.69 

1.69 

> 

9.19 

7032 

69 

08/03/90  0.849 

273.00 

> 

320.00 

> 

1.17 

> 

1.17 

> 

9.14 

5058 

48 

01/05/90 

1.095 

675.00 

> 

1000.00 

> 

1.48 

1.48 

> 

9.13 

8398 

76 

01/08/91 

1.054 

661.00 

1990.00 

3.01 

0.45 

> 

8.64 

3935 

65 

07/06/90  0.977 

69.40 

175.00 

2.52 

1.48 

8.59 

5531 

56 

08/11/89 

1.293 

80.20 

291.00 

3.63 

2.14 

8.50 

6986 

68 

08/10/90 

1.133 

227.00 

520.00 

2.29 

1.25 

8.26 

1215 

27 

10/06/89 

0.795 

100.00 

268.00 

2.68 

1.37 

8.01 

6321 

63 

02/16/90 

1.110 

18.40 

50.90 

2.77 

1.30 

7.92 

5905 

61 

11/03/89 

0.897 

7.41 

19.20 

2.60 

1.68 

7.83 

3038 

28 

09/08/89 

1.414 

0.70 

> 

3.20 

> 

4.56 

0.41 

> 

7.76 

2989 

27 

04/14/89 

0.883 

27.10 

63.40 

2.34 

1.06 

7.65 

8400 

76 

01/08/91 

1.052 

3200.00 

> 

3200.00 

> 

1.00 

0.40 

> 

7.59 

7016 

69 

09/07/90  0.861 

216.00 

576.00 

2.67 

1.65 

> 

7.34 

7403 

70 

09/28/90 

1.042 

2960.00 

> 

3200.00 

> 

1.08 

> 

1.08 

> 

7.34 

0346 

2 

05/09/89 

0.879 

2.76 

17.70 

6.42 

0.83 

> 

7.21 

6994 

68 

06/22/90 

1.394 

203.00 

> 

320.00 

> 

1.58 

> 

1.58 

> 

7.11 

3688 

32 

11/10/88 

0.747 

287.00 

> 

320.00 

> 

1.11 

> 

1.11 

> 

6.84 

2572 

65 

04/13/90 

1.160 

221.00 

> 

320.00 

> 

1.45 

> 

1.45 

> 

6.81 

5541 

56 

06/16/89 

1.276 

100.00 

26.50 

0.27 

0.07 

> 

6.72 

7444 

73 

10/26/90 

1.103 

2150.00 

> 

3200.00 

> 

1.49 

1.49 

> 

6.53 

5379 

54 

05/01/89 

0.943 

6.84 

20.00 

2.92 

0.41 

> 

6.48 

7386 

70 

09/28/90  0.988 

2100.00 

> 

3200.00 

> 

1.52 

> 

1.52 

> 

6.34 

5854 

60 

10/20/89 

1.140 

62.60 

> 

320.00 

> 

5.12 

< 

0.02 

> 

6.22 

2902 

26 

04/14/89 

1.201 

70.00 

155.00 

2.21 

0.89 

6.14 

8270 

76 

12/14/90 

1.190 

2450.00 

> 

3200.00 

> 

1.30 

0.84 

> 

5.90 

6140 

62 

01/04/90  0.911 

7.56 

22.60 

2.99 

1.17 

5.77 

5094 

56 

06/19/89 

1.410 

73.10 

156.00 

2.13 

1.14 

4.52 

5495 

53 

04/17/89 

0.957 

24.90 

8.76 

0.35 

0.20 

> 

4.46 

2543 

21 

09/08/89 

1.020 

30.00 

73.00 

2.44 

1.46 

4.43 

2544 

20 

12/20/88 

1.115 

2.60 

6.20 

2.38 

1.28 

4.34 

6309 

63 

02/16/90 

1.170 

198.00 

> 

320.00 

> 

1.62 

1.12 

> 

4.27 

8696 

76 

01/25/91 

1.103 

271.00 

> 

320.00 

> 

1.18 

> 

1.18 

> 

4.23 

5489 

66 

05/11/90 

1.248 

305.00 

> 

320.00 

> 

1.05 

> 

1.05 

> 

3.93 

5142 

57 

07/10/89 

1.103 

81.10 

161.00 

1.98 

1.04 

3.31 

3559 

31 

03/28/89 

1.022 

71.40 

193.00 

2.71 

1.20 

3.25 

8374 

76 

12/14/90 

1.174 

957.00 

1780.00 

1.86 

1.02 

3.14 
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Xabla  14  (Coat'd) 


AVS 

Ship¬ 

Test 

Diff- 

Virus  No. 

ment# 

Date 

rntl. 

IC  50 

TC  50 

AZ  50 

SI 

TAI 

VE  8241 

75 

11/20/90 

1.074 

1990.00 

> 

3200.00 

> 

1.61 

0.35 

> 

3.12 

VS  6412 

66 

05/11/90 

1.323 

91.60 

157.00 

1.71 

0.90 

3.06 

VE  5907 

61 

02/02/90 

1.335 

458.00 

100.00 

0.22 

0.10 

> 

2.91 

VE  6477 

66 

05/18/90 

1.182 

24.90 

57.90 

2.33 

0.56 

2.91 

VE  6659 

64 

04/06/90 

1.280 

261.00 

> 

320.00 

> 

1.23 

0.82 

> 

2.83 

VE  8395 

76 

01/08/91 

1.041 

2780.00 

> 

3200.00 

> 

1.15 

0.29 

> 

2.83 

VE  8221 

75 

11/20/90 

1.108 

19.90 

62.20 

3.13  < 

0.50 

2.79 

VE  7059 

72 

08/28/90 

1.294 

179.00 

64.00 

0.36 

1.79 

> 

2.53 

VE  7460 

73 

11/02/90 

1.097 

26.50 

> 

32.00 

> 

1.21 

0.79 

> 

2.29 

VE  4409 

44 

12/13/88 

1.206 

252.00 

> 

320.00 

> 

1.27 

0.87 

> 

2.15 

VE  3160 

29 

04/28/89 

0.967 

23.00 

> 

32.00 

> 

1.39 

0.27 

> 

1.91 

VE  0113 

1 

05/22/89 

0.623 

92.50 

> 

320.00 

> 

3.46 

0.33 

> 

1.87 

VE  7911 

75 

11/09/90 

1.057 

2390.00 

> 

3200.00 

> 

1.34 

0.27 

> 

1.87 

VE  6993 

68 

06/22/90 

1.342 

296.00 

> 

320.00 

> 

1.08 

0.74 

> 

1.78 

VE  5070 

48 

03/03/89 

0.958 

232.00 

97.00 

0.42 

0.26 

> 

1.63 

VE  6791 

67 

07/13/90 

1.170 

24.50 

4.35 

0.18 

0.10 

1.54 

VE  6070 

62 

01/09/90 

1.053 

8.56 

13.70 

1.60 

0.47 

1.16 

VE  5393 

54 

05/02/89 

1.045 

9.45 

2.91 

0.31 

0.20 

> 

1.09 

VE  3560 

31 

03/28/89 

1.022 

287.00 

> 

320.00 

> 

1.12 

0.40 

> 

0.75 

VE  3164 

29 

04/28/89 

0.937 

32.00 

37.10 

1.16 

0.30 

> 

0.68 

VE  6739 

64 

03/09/90 

1.158 

249.00 

> 

320.00 

> 

1.28 

0.27 

> 

0.63 

VE  3322 

65 

04/20/90 

1.291 

10.00 

9.69 

0.97 

0.58 

> 

0.60 

VE  6310 

63 

02/16/90 

1.298 

32.00 

31.00 

0.97 

0.09 

0.58 

VE  3980 

36 

09/11/89 

1.141 

100.00 

> 

100.00 

> 

1.00 

0.32 

> 

0.40 

VE  4998 

51 

03/14/89 

0.983 

249.00 

> 

320.00 

> 

1.28 

0.11 

0.36 

VE  4999 

51 

03/14/89 

0.983 

88.50 

2.48 

0.03 

0.02 

> 

0.22 

VE  5690 

57 

07/17/89 

0.883 

306.00 

> 

320.00 

> 

1.05 

0.21 

> 

0.10 

VE  6373 

63 

03/02/90 

1.122 

278.00 

308.00 

1.11 

0.24 

> 

0.08 

VE  2430 

17 

03/17/89 

0.990 

24.80 

59.30 

2.39 

1.21 

> 

0.00 

VE  5528 

56 

06/12/89 

1.168 

7.84 

> 

320.00 

> 

40.80 

0.86 

> 

15.38 

VE  5531 

56 

06/12/89 

1.225 

240.00 

> 

320.00 

> 

1.33 

0.97 

> 

2.55 
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New  Drugs  with  25%  Antiviral  Reduction  Levels:  Of  the  6067  actual  single  drug  tests,  356  new 
compounds  demonstrated  moderate  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  25%.  This  represents  around  6%  of  the  test  compounds  being  active  at  this  marginal  antiviral 
reduction  level. 


In  general,  when  compared  to  the  95%  and  50%  antiviral  activity  categories,  the  compounds  in 
this  (25%)  category  do  not  appear  to  have  any  significant  antiviral  promise  and  probably  do  not  need  to 
be  presently  confirmed  any  farther. 
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4.1.5. 3  Confirmatory  Assays: 


Some  of  the  compounds  were  sent  to  us  in  more  than  one  separate  drug  shipment.  These 
compounds  were  tested  more  than  once.  Data  from  the  confirmatory  assays  are  summarized  in  Table 
IS.  If  a  compound  showed  .>.50%  reduction  in  CPE  during  this  contract  period,  then  it  was  considered 
a  candidate  for  confirmatory  testing.  The  confirmatory  tests  are  from  active  compounds  picked  up  by 
both  the  VR  and  MTT  assay  testing  .  Out  of  131  confirmatory  tests,  85  compounds  were  confirmed 
active  during  this  reporting  period  and  the  remaining  46  compounds  gave  conflicting  results.  The  criteria 
for  activity  is  that  the  confirmatory  test  has  to  show  J>.25%  reduction  in  CPE.  Failure  to  confirm  the 
activity  in  these  compounds  was  probably  due  to  differences  during  the  assay  conditions: 

1)  In  confirmatory  assays  the  concentration  range  is  adjusted  to  a  more  accurate  semilog  scale 
to  maximize  the  TAI  window. 

2)  Differences  in  the  "differential"  of  the  two  runs  can  cause  the  compound  to  read  positive  or 
negative,  falsely.  The  variability  in  the  differential  can  cause  false  positive  or  negative  bias  to 
be  introduced  into  the  calculations,  thus  reflecting  the  variability  in  the  maximum  activity  of  the 
compound. 

3)  The  metabolic  rate,  cell  and  virus  load/well,  age,  and  passage  number  of  the  cells  may  cause 
the  above  observed  variability  in  the  confirmatory  results. 

4)  Problems  associated  with  stability  and  storage  of  the  compound  (i.e.,  different  lot  numbers, 
solubility,  light  sensitivity,  hygroscopic,  etc.). 

5)  Problems  associated  with  technical  execution  of  large  numbers  of  plates  by  different 
technicians. 

During  this  reporting  period  the  overall  confirmatory  rate  against  VE  was  65%.  The  conflicting 
results  should  be  retested  at  a  later  date  based  on  the  availability  of  the  compound. 


4. 1.5.4  Recommendations  of  VE-Actives  Based  Upon  the  In  Vitro  Results  with  MTT  Assay 

(Vero  Ceil;?) 

Based  upon  the  in  vitro  results  with  the  MTT  assay  (Vero  cells)  we  recommend  the  following: 

1)  Compounds  with  the  highest  TAI  in  the  95%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  highest  priority  for  further  profile 
studies  and  in  vivo  animal  testing. 

2)  Compounds  with  the  highest  TAI  in  the  50%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  next  highest  priority  for  further 
profile  studies  and  in  vivo  animal  testing. 
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The  number  of  single  drug  tests  carried  out  against  PT  during  this  contract  period  is  summarized 
in  yearly  increments  in  Figure  30.  During  this  five-year  period  two  main  in  vitro  antiviral  assay 
protocols  were  implemented: 

1.  A  standard  CPE  inhibition  assay  by  virus  rating  (VR)  (Annual  Report,  December  IS, 
1988,  Section  3.2.4). 

2.  Since  November,  1988,  MTT  based-antiviral  assay  format. 

A  total  of  8221  tests  were  performed  during  this  contract  period  using  both  assay  types.  Routine 
testing  was  changed  to  the  MTT-assay  format  to  improve  the  efficiency  and  quality  of  the  primary 
screening  program  in  addition  to  being  more  cost-effective.  Ribavirin  (AVS-0001)  was  tested  in  each 
standard  virus  rating  (VR)  CPE-inhibition  assay  as  a  positive  control  compound.  Results  of  these  positive 
control  (VR  tests)  were  used  as  a  guideline  to  assess  the  quality  of  each  assay. 

After  the  testing  was  converted  to  the  MTT-assay  format,  we  performed  a  total  of  406  control 
compound  assays  with  Ribavirin  during  the  last  26  months  of  the  contract  period.  During  this  time  684 
tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  Four  hundred  thirty- 
eight  (438)  tests  were  considered  unsatisfactory  based  on  the  criteria  of  the  quality  controls  set  during  this 
reporting  period.  The  rest,  totaling  4756  were  actual  single  drug  MTT-assays.  The  total  number  of 
MTT-assays  (6284)  tested  during  the  last  two  years  represents  a  224%  increase  (improvement)  in  the  total 
testing  output  as  compared  to  the  total  of  1937  tests  performed  during  the  first  3  years  of  this  contract. 

Out  of  the  6693  accepted  single  drug  tests,  635  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  around  9.5%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  PT-virus.  The  remainder,  6058  compounds  (90.5%),  were  considered  inactive 
with  both  assay  protocols  (Figure  30). 


IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE 
*oo»  r  AGAINST  PUNTA  TORO  VIRUS  DURING  THE  CONTRACT  PERIOD 
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4.1.6.1  PT-Oualitv  Controls  (MTT  Assay):  Two  positive  control  compounds  (Ribavirin  and  2-Thio-6 
Azauridinei  were  used  in  the  daily  assay  sets  as  antiviral  activity  quality  controls.  The  antiviral 
performance  of  the  unknown  compounds  is  compared  to  that  of  the  positive  control  compounds. 
Compounds  with  equal  to  of  better  antiviral  potency  are  considered  active  and  are  worthy  of  further  in 
vitro  profile  studies  and  in  vivo  testing. 

4. 1.6. 1.1  Antiviral  Activity  of  Ribavirin  vs  PT  Virus;  A  summary  of  the  antiviral  and  cytotoxicity 
performance  of  the  primary  control  compound,  AVS-0001  (Ribavirin)  is  presented  in  Figure  31-A  for 
242  tests  performed  during  November,  1989  through  January,  1991. 

Control  Compound-Antiviral  Performance:  Ribavirin  (AVS-0001)  has  been  the  sole  control 
compound  against  PT  in  these  MTT- assay  screens.  The  mean  and  median  antiviral  inhibition  and 
cytotoxicity  patterns  of  the  positive  control  drug  (Ribavirin)  are  illustrated  in. Figure  31-A. 

The  242  control  tests  performed  with  Ribavirin  gave  a  mean  Total  Antiviral  Index  (TAI)  of 
27.37%  (SD  ±  12.56)  and  the  median  value  was  26.49%.  The  TAI  measures  the  overall  antiviral 
effectiveness  of  the  compound  and  it  ranged  from  -  (3  -  70)%  during  this  period.  The  mean  Selectivity 
Index  (SI)  was  only  8.81  (SD  ±  8.33)  and  the  median  SI  value  was  6.48,  indicating  moderate  antiviral 
selectivity  for  Ribavirin  against  PT  virus.  The  SI  ranged  from  —  (0.01  -  57)  during  this  period. 
However,  the  closeness  of  the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is 
consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI^)  value  was  19.39  (SD  ±  31.54).  The  median  AI^  value 
was  12.36  (range  0.02  -  320).  The  mean  Antiviral  Index  50%  (AIS0)  was  12.07  (SD  ±  10.14)  with  a 
median  of  8.76  (range  1.65  -  65.61).  The  mean  Antiviral  Index  95%  (AI95)  was  1.87  (SD  ±  2.98), 
with  a  median  of  0  (range  0  -  12.74).  This  indicates  that  the  control  compound.  Ribavirin,  does  not 
consistently  reach  95%  antiviral  reduction  levels. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  21.02  /zg/ml  (SD  ±  13.40).  The 
median  IC^  value  was  16.80  /zg/ml  (range  =  1  -  72.9  /zg/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (IC^  was  38.47  /zg/ml  (SD  ±  24.69).  The  median  IC50  value  was  33.30  /zg/ml 
(range  =  3.0  -  194  /zg/ml).  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95)  was  34.15  /zg/ml 
(SD  ±  50.26).  The  median  IC95  value  was  0  /zg/ml  (range  from  0  -  320  /zg/ml).  This  discrepancy 
indicates  that  the  control  compound  Ribavirin  does  not  consistently  reach  95%  reduction  levels.  During 
this  reporting  period,  the  highest  starting  concentration  of  Ribavirin  (100  /zg/ml)was  increased  from  the 
previous  high  dose  of  100  to  320  /zg/ml  to  properly  evaluate  the  maximum  antiviral  effect  of  Ribavirin. 

The  average  maximum  antiviral  inhibitory  level  of  242  Ribavirin  tests  (Figure  31-A)  was  reached 
at  100  /zg/ml  of  the  compound  with  85%  antiviral  effect.  Maximum  antiviral  effect  (—89%)  was  found 
with  a  simultaneous  -5%  cytotoxic  suppression.  Above  (100  /zg/ml)  concentration  Ribavirin  starts  to 
lose  its  antiviral  potency  (—40%)  at  320  /zg/ml  while  simultaneously  the  Ribavirin  becomes  maximally 
toxic  (—40%). 
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Ribavirin  -VS-  PT  VIRUS 


CONCENTRATION  fog/ml) 
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Figure  3 1- A 

Average  Antiviral  and  Cytotoxicity  Values  for  242  Positive  Control  Compound  Tests 
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4. 1.6. 1.3  Maximum  Antiviral  Effect  of  Ribavirin  vs  PT  Virus;  Since  the  metabolic  activity  of  the 
cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring  the 
maximum  antiviral  effect  of  the  control  compound  Ribavirin.  This  demonstrated  the  amount  of  infectious 
virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  32-A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  242  control  compound  assays  for  Ribavirin.  The  results  indicate  that  the  average  maximum 
antiviral  reduction  obtained  with  the  present  SOP  is  around  85%  (SD  ±  15.14)  reduction  levels.  The 
maximum  reduction  levels  vary  from  5 1  - 100%  but  remain  quite  consistently  around  the  median  of  89% . 
The  assay  control  values  give  a  shifted  half-bell-shaped  distribution  curve  toward  the  maximum  100% 
reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the 
PT-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Ribavirin  versus  the 
PT  virus  was  set  at  50%  reduction  level.  All  assays  in  which  Ribavirin  did  not  meet  this  accepted  quality 
control  level  050%)  were  rejected  (i.e.,  438  unsatisfactory  tests). 

Ribavirin  is  active  in  vitro  against  PT  virus  and  functions  as  a  reasonable  quality  control 
compound.  On  the  other  hand,  regardless  of  the  performance  of  the  PT-quality  control  drug  Ribavirin, 
around  282  other  compounds  have  equal  or  better  antiviral  activity  against  PT  virus  than  AVS-0001 .  (See 
95%  and  50%  reduction  summaries). 

VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
PT  VIRUS  -  VS  -  Ribavirin 
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Figure  32-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  242  Control  Tests. 
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4. 1.6.1. 4  Cellular  Cytotoxicity  of  Ribavirin  vs  PT  Virus: 

PT-Control  Comoound-Cvtotoxicitv  Performance:  The  242  cytotoxicity  values  of  the  positive 
control  compound  Ribavirin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25%  (TC25) 
was  225.78  /xg/ml  (SD  ±  87.67)  tsnd  the  median  was  241  /xg/ml  (range  of  0.7  -  320  /xg/ml).  The  mean 
cell  Toxic  Concentration  50%  (TCjq)  value  was  303.7  (SD  ±  35.76)  and  the  median  was  320  /xg/ml 
(range  of  1 19-320  /xg/ml).  The  mean  cell  Toxic  Concentration  95%  (TC95)  value  was  320  (SD  ±1.1) 
and  the  median  was  320  (range  of  307-320  /xg/ml).  This  discrepancy  indicates  that  the  control  compound 
Ribavirin  does  not  consistently  reach  95%  cytotoxicity  levels. 

As  can  be  seen  from  Figure  31-A,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  100  /xg/ml  and  the  maximum  toxicity  has  not  been  reached  at  320  /xg/ml.  Further 
increase  of  the  concentration  of  Ribavirin  would  be  needed  to  properly  evaluate  the  maximum  cytotoxicity 
of  Ribavirin. 

Also  Figure  31-A,  indicates  that  when  the  cytotoxicity  reaches  —0  -  5%  at  100  /xg/ml,  the 
control  compound  (Ribavirin)  has  reached  simultaneously  its  maximum  antiviral  effect  (85%).  The 
cytotoxic  effect  of  Ribavirin  is  insignificant  between  1  and  100  /xg/ml.  The  maximum  cytotoxicity 
reached  —40%  at  320  /xg/ml,  which  is  the  highest  Ribavirin  concentration  tested. 

Ribavirin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  However,  the 
TC25  and  TCjo  toxicity  could  not  be  consistently  achieved  with  the  100  /xg/ml  concentration  of  Ribavirin. 
Therefore,  a  readjustment  to  320  /xg/ml  (as  being  the  highest  Ribavirin  concentration  tested)  was  done 
during  this  reporting  period.  However,  at  this  concentration  (320  /xg/ml)  the  TC50  and  TC95  cannot  yet 
be  measured  consistently. 
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4.1.6. 1.5  PT-Assav  Plate  Quality  Controls;  Cell  Load  and  Virus  Load  Parameters  (Ribavirin):  The 
MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large-scale  antiviral 
testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily  assays.  Equal  numbers 
of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily  was 
monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through  January, 
1991,  is  presented  in  Figures  33-A,  34- A  and  35-A. 

PT-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  242  control  assays  is  plotted  in  Figure  33-A.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  of  1.110  (SD  ±  0.160)  with  a  median  of  1.110  (range  of  0.720  -  1.540).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  fbrmazan  giving 
maximum  blue  color  uniformly  and  consistently. 


PT-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  242  control  assays  is  presented  in  Figure  34-A.  The  results  indicate  Lhat  the 
average  load  O.D.  reading  is  0.330  (SD  ±  0. 170)  with  a  median  of  0.330  (range  of  0.004  -  0.920).  This 
demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCID^  is 
administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 


PT-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  242  control  assays  is  provided  in  Figure  35-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.777  (SD  ±  0.190)  with  a  median  of  0.774  (range  0.327  - 
1.500).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  78%  measurement 
accuracy. 


VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 
PT  VIRUS  -  VS  -  RIBAVIRIN 
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VARIATION  OF  THE  VIRUS  (LOAD)  CONTROLS 
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OPTICAL  DENSITY 
Figure  34-A 


VARIATION  OF  THE  TEST  DIFFERENTIAL 
PT  VIRUS  -  VS  --  RIBAVIRIN 
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Figure  35-A 
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4.1.6. 1.1  Antiviral  Activity  of  AVS-6724  (2-Thio-6-Azauridine)  vs  PT  Virus:  A  summary  of  the 
antiviral  and  cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thio-6-Azauridine) 
is  presented  in  Figure  31-B  for  44  tests  performed  during  November,  1989  through  January,  1991. 

Second  Control  Compound-Antiviral  Performance:  2-Thio-6-Azauridine  (AVS-6724)  has  been 
tested  as  a  possible  second  control  compound  against  PT  in  these  MTT -assay  screens.  The  mean  and 
median  antiviral  inhibition  and  cytotoxicity  patterns  of  this  second  positive  control  drug  are  illustrated 
in  Figure  31-B. 

The  44  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Total  Antiviral  Index 
(TAI)  of  36.00%  (SD  ±  1S.20)  and  the  median  value  was  34.90%.  The  TAI  measures  the  overall 
antiviral  effectiveness  of  the  compound  and  it  ranged  from  —  1 1.54  -  69.30%  during  this  period.  The 
mean  Selectivity  Index  (SI)  was  only  15.69  (SD  ±  13.50)  and  the  median  SI  value  was  12.32,  indicating 
moderate  antiviral  selectivity  for  2-Thio-6-Azauridine  against  PT  virus.  The  SI  ranged  from  -0  -  63.65 
during  this  period.  However,  the  closeness  of  the  mean  and  median  values  indicate  that  the  present 
execution  of  the  SOP  is  consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI25)  value  was  25. 10  (SD  ±  20.60).  The  median  A^  value 
was  18.70  (range  5.02  -  92.14).  The  mean  Antiviral  Index  50%  (AI^)  was  37.10  (SD  ±  33.90)  with 
a  median  of  33.40  (range  0  -  172.79).  The  mean  Antiviral  Index  95%  (AI95)  was  16.80  (SD  ±  24.70), 
with  a  median  of  10.70  (range  0  -  107.68).  This  indicates  that  the,  2-Th io-6- Azaur id ine,  does  not 
consistently  reach  95%  antiviral  reduction  levels. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  1-85  /xg/ml  (SD  ±  1.20).  The 
median  IC^  value  was  1.40  /xg/ml  (range  =  0.33  -  5.81  fig/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (IC^  was  3.10  /xg/ml  (SD  ±  2.30).  The  median  IC^  value  was  2.20  /xg/ml  (range 
=  0  -  12.4  /xg/ml).  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95)  was  3.65  /xg/ml  (SD  ± 
3.90).  The  median  IC95  value  was  3-0  /xg/ml  (range  from  0  -  9.6  /xg/ml).  This  discrepancy  indicates 
that  the  2-Thio-6-Azauridine  does  not  consistently  reach  95%  reduction  levels.  During  this  reporting 
period,  the  highest  starting  concentration  of  2-Thio-6-Azauridine  (320  /xg/ml)  was  varied  to  properly 
evaluate  the  maximum  antiviral  effect  of  2-Thio-6-Azauridine.  The  best  window  appears  to  be  from  a 
high  concentration  of  100  /xg/ml  to  a  low  concentration  of  0.320  /xg/ml  in  six  1/2  log10  increments.  See 
Figure  31-B.  At  this  scale  (0.32  -  100  /xg/ml)  all  important  antiviral  (IC^,  IC50,  IC95  and  TAI) 
parameters  are  measured  as  well  as  all  important  cytotoxicity  parameters  (TC^,  TC50,  except  TC95)  as 
also  indicated. 

The  average  maximum  antiviral  inhibitory  level  of  44,  2-Thio-6-Azauridine,  tests  (Figure  31-B) 
was  reached  at  10  /xg/ml  of  the  compound  with  90%  antiviral  effect.  Maximum  antiviral  effect  (—98%) 
was  found  with  a  simultaneous  -10%  cytotoxic  suppression.  Above  10  /xg/ml  concentration  2-Thio-6- 
Azauridine  starts  to  lose  its  antiviral  potency  (  —  10%)  at  320  /xg/ml,  while  simultaneously  the  2-Thio-6- 
Azauridine  becomes  maximally  toxic  (-70%)  with  increasing  cytotoxicity. 
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2-THIO-6-AZAURIDINE  -VS-  PT  VIRUS 
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Figure  31-B 

Average  Antiviral  and  Cytotoxicity  Values  for  44  Positive  Control  Compound  Tests 
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4. 1.6. 1.3  Maximum  Antiviral  Effect  of  2-ThIo-6-Azauridine  rs  FT  Virus;  Since  the  metabolic 
activity  of  the  cells  was  an  unknown  function  during  the  testing  period,  k  was  monitored  indirectly  by 
measuring  the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This 
demonstrated  the  amount  of  infectious  virus  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  32-B)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  44  control  compound  assays  for  2-'Hiio-6-Azauridine.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  88%  (SD  ±  16.40)  reduction 
levels.  The  maximum  reduction  levels  vary  from  47  -  100%  but  remain  quite  consistently  around  the 
median  of  99%.  The  assay  control  values  give  a  shifted  half-bell-shaped  distribution  curve  toward  the 
maximum  100%  reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of  the  control 
compound  in  the  PT-MTT  assay. 

Recommendations; 

Based  upon  the  data  obtained  in  parallel  studies  with  Ribavirin,  we  recommend  that  2-Thio-6- 
Azauridine  (AVS  #6724)  will  be  used  as  a  second  control  compound  against  PT  virus.  It's  overall 
performance  is  slightly  better  than  the  present  control,  Ribavirin.  It  is  readily  available  from  Sigma 
Chemical  Company,  it  is  inexpensive  and  works  at  -  10-fold  lower  concentrations  than  Ribavirin. 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
PT  VIRUS  -  VS  -  2-THIO-6-AZAURIDINE 

a 


30  r 


> 


PERCENT  CPE  REDUCTION 


Figure  32-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  44  Control  Tests. 
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4.1.6.1.4 
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PT-Control  Comnound-Cvtotoxicitv  Performance:  The  44  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 
25%  (TCu)  was  35.60  /zg/ml  (SD  ±  22.9)  and  the  median  was  28.7  /zg/ml  (range  of  7.63  -  87.9  /zg/ml). 
The  mean  cell  Toxic  Concentration  50%  (TC^  value  was  78.8  (SD  ±  27.4)  and  the  median  was  90.1 
/zg/ml  (range  of  22.3  - 120  /zg/ml).  The  mean  cell  Toxic  Concentration  95%  (TC95) value  was  155  (SD 
±  96.4)  and  the  median  was  100  (range  of  100  -  320  /zg/ml).  This  discrepancy  indicates  that  the  control 
compound  2-Thio-6-Azauridine  does  not  consistently  reach  95%  cytotoxicity  levels. 

As  can  be  seen  from  Figure  31-B,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  10  /zg/ml  and  the  maximum  toxicity  has  not  been  reached  at  320  /zg/ml.  Further 
increase  of  the  concentration  of  2-Thio-6-Azauridine  would  be  needed  to  properly  evaluate  the  maximum 
cytotoxicity  of  2-Thio-6-Azauridine. 

Also  Figure  31-B,  indicates  that  when  the  cytotoxicity  reaches  -0  -  10%  at  ~  10  /zg/ml.  The 
control  compound  (2-Thio-6-Azauridine)  has  reached  simultaneously  its  maximum  antiviral  effect  (90%). 
The  cytotoxic  effect  of  2-Thio-6-Azauridine  is  insignificant  between  1  and  10  /zg/ml.  The  maximum 
cytotoxicity  reached  ~  70%  at  320  /zg/ml,  which  is  the  highest  2-Thio-6-Azauridine  concentration  tested. 

2-Thio-6-Azauridine  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth. 
However,  the  TCjs  and  TC^  toxicity  could  be  consistently  achieved  with  the  100  /zg/ml  concentration 
of  2-Thio-6-Azauridine.  Therefore,  an  adjustment  to  320  /zg/ml  as  being  the  highest  2-Thio-6-Azauridine 
concentration  tested. 
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4.1.6.1.5  PT-Assay  Plate  Quality  Controls;  Cell  Uad-and_Hnu.Load  Parameters  Q-Ihiftr6- 
AraiiHdine;  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large- 
scale  antiviral  testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily  assays. 
Equal  loads  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily 
was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through 
January,  1991  is  presented  in  Figures  33-B,  34-B,  and  35-B. 

Second  PT-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell 
control  (O.D.  reading)  of  44  control  assays  is  plotted  in  Figure  33-B.  The  results  indicate  that  the  cell 
O.D.  readings  reached  a  mean  of  1.100  (SD  ±  0.170)  with  a  median  of  1.130  (range  of  0.610  •  1.440). 
This  indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every 
well  in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

Second  PT-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean 
virus  load  O.D.  readings  of  the  44  control  assays  is  presented  in  Figure  34-B.  The  results  indicate  that 
the  average  load  O.D.  reading  is  0.230  (SD  ±  0.130)  with  a  median  of  0.210  (range  of  0.060  -  0.540). 
This  demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCID^ 
is  administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 


Second  PT-Control  Comoound-Assav  Differential  Performance:  A  bar  graph  scatter  plot  of  the 
mean  O.D.  differential  values  of  the  44  control  assays  is  provided  in  Figure  35-B.  The  results  indicate 
that  the  average  differential  O.D.  reading  is  0.860  (SD  ±  0.200)  with  a  median  of  0.880  (range  0.199  • 
1.253).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  86%  measurement 


accuracy. 
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Variation  of  the  Cell  (Load)  Controls 
PT  Virus  -  VS  -2-Thio-6-Azauridine 
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Figure  33-B  Figure  34-B 

VARIATION  OF  THE  TEST  DIFFERENTIAL 


OPTICAL  DENSITY 


Variation  of  the  Test  Differential 
PT  Virus  -  VS  -  2-Thio-6-Azauridine 

Figure  35-B 
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4. 1.6.2  PT-Antiviral  Activity  Results: 

New  Drugs  with  95%  Antiviral  Reduction  Levels:  Out  of  the  6693  actual  single  drug  tests,  107 
new  compounds  demonstrated  excellent  antiviral  activity,  having  antiviral  reduction  values  of  equal  to 
or  better  than  95%.  This  represents  around  1.6%  of  the  test  compounds  being  active  at  this  excellent 
reduction  level.  These  compounds  are  summarized  in  Table  16  according  to  the  highest  Total  Antiviral 
Index  (TAI).  Compound  AVS-5580  demonstrated  the  greatest  in  vitro  promise,  having  a  TAI  of  96% 
and  Selectivity  Index  (SI)  of  >  320.  The  next  fourteen  compounds,  AVS-6229, 2309, 4848, 4855, 5546, 
6176,  3802, 6197,  0217, 6219,  8353, 6195, 4863  and  1644,  demonstrated  excellent  antiviral  activity  with 
TAI’s  greater  than  50%  and  SI  values  that  ranged  from  19  -  222.  Fourteen  other  compounds 
demonstrated  good  antiviral  activity,  having  TAI’s  from  40  -  49%  and  Si’s  from  9-41.  The  rest  (78 
compounds)  had  only  moderate  antiviral  activity  with  TAI’s  ranging  from  10  -  39%  and  Si’s  of  <  1  to 
11. 


It  is  worthwhile  to  note  that  compounds  received  in  shipment  number  62  were  mostly  colored 
(Table  16)-  Therefore  those  compounds  appearing  in  the  95%  active  category  from  shipment  number 
62  should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the 
MTT  assay. 

Table  16 


AVS  Compounds  Active  Against  Punts  Toro  Virus  (PT)  at  AI95  Laval 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Date 

rntl. 

IC  95 

TC  95 

AI  95 

SI 

TAI 

PT 

5580 

54 

05/03/89 

0.392 

7.26 

> 

100000 

> 

13800.0 

> 

100000 

> 

96.40 

PT 

6229 

62 

01/16/90 

0.983  < 

1.00 

> 

320.00 

> 

320.00 

> 

221.58 

> 

77.54 

PT 

2309 

53 

04/11/89 

0.701 

16.80 

> 

320.00 

> 

19.10 

53.10 

> 

65.81 

PT 

4848 

48 

02/22/89 

0.429 

71.50 

> 

320.00 

> 

4.47 

> 

104.00 

> 

64.54 

PT 

4855 

48 

02/22/89 

0.470 

16.80 

328.00 

19.50 

20.50 

> 

60.96 

PT 

5546 

56 

06/14/89 

0.898 

7.96 

> 

320.00 

> 

40.20 

> 

151.00 

60.74 

PT 

6176 

62 

01/09/90 

0.636 

143.00 

> 

320.00 

> 

2.23 

> 

32.84 

> 

60.59 

PT 

3802 

67 

07/12/90 

0.704 

0.84 

> 

10.00 

> 

11.95 

> 

42.71 

> 

59.40 

PT 

6197 

62 

01/11/90 

0.792 

44.30 

> 

320.00 

> 

7.22 

> 

21.34 

> 

57.01 

PT 

0217 

61 

12/06/89 

0.610 

123.00 

> 

320.00 

> 

2.61 

> 

22.96 

> 

56.19 

PT 

6219 

62 

01/16/90 

0.931 

144.00 

> 

320.00 

> 

2.22 

> 

21.52 

> 

53.82 

PT 

8353 

75 

11/29/90 

0.934 

31.60 

> 

320.00 

> 

10.14 

> 

19.05 

> 

53.70 

PT 

6195 

62 

01/11/90 

0.851 

168.00 

> 

320.00 

> 

1.90 

> 

19.85 

> 

51.70 

PT 

4863 

48 

02/22/89 

0.405 

27.80 

> 

320.00 

> 

11.50 

129.00 

> 

50.97 

PT 

1644 

64 

05/03/90 

0.886 

79.60 

> 

1000.00 

> 

12.56 

26.49 

50.83 

PT 

5494 

53 

04/18/89 

0.550 

29.40 

> 

100.00 

> 

3.40 

40.90 

> 

48.61 

PT 

4871 

61 

12/06/89 

0.800 

239.00 

> 

1000.00 

> 

4.18 

> 

22.14 

> 

48.44 

PT 

6178 

62 

01/09/90 

0.607 

88.40 

> 

320.00 

> 

3.62 

> 

11.81 

> 

46.18 

PT 

6202 

62 

01/11/90 

0.763 

90.50 

> 

320.00 

> 

3.54 

> 

8.69 

> 

45.62 

PT 

5138 

57 

07/11/89 

0.554 

89.00 

> 

320.00 

> 

3.59 

> 

10.50 

> 

44.37 

PT 

6218 

62 

01/16/90 

0.777 

30.10 

> 

320.00 

> 

10.63 

17.51 

> 

44.15 

PT 

5780 

59 

01/23/90 

0.824 

71.50 

318.00 

4.44 

17.99 

43.57 

PT 

6175 

62 

01/09/90 

0.636 

95.40 

> 

320.00 

> 

3.36 

> 

9.77 

> 

43.48 

PT 

5058 

48 

02/28/89 

0.548 

320.00 

> 

320.00 

> 

1.00 

> 

12.00 

> 

42.55 

PT 

7084 

72 

10/25/90 

0.796 

9.31 

95.80 

10.28 

12.88 

> 

42.40 

PT 

5067 

48 

03/01/89 

0.886 

90.00 

> 

320.00 

> 

3.56 

> 

9.19 

> 

41.88 

PT 

3494 

33 

04/19/89 

0.744 

9.79 

96.40 

9.85 

12.20 

41.87 

PT 

5601 

GABSN 

02/08/90 

0.744 

846.00 

> 

3200.00 

> 

3.78 

14.77 

> 

40.14 

PT 

5040 

45 

12/20/89 

0.627 

83.70 

> 

1000.00 

> 

11.95 

14.55 

39.83 

PT 

5497 

53 

04/18/89 

0.672 

89.80 

> 

320.00 

> 

3.56 

> 

9.38 

> 

39.16 

PT 

5053 

48 

02/28/89 

0.452 

10.00 

285.00 

28.50 

9.88 

39.13 

PT 

3586 

32 

04/19/89 

0.711 

29.00 

> 

320.00 

> 

11.00 

0.27 

37.49 

PT 

5515 

53 

04/18/89 

0.761 

28.40 

97.20 

3.42 

3.58 

> 

37.37 

PT 

6184 

62 

01/09/90 

0.654 

93.20 

> 

320.00 

> 

3.43 

> 

6.47 

> 

37.10 

PT 

5511 

53 

04/18/89 

0.545 

3.02 

> 

320.00 

> 

106.00 

> 

179.00 

36.92 

PT 

5137 

57 

07/11/89 

0.554 

89.00 

309.00 

3.47 

5.51 

> 

36.88 

PT 

7092 

72 

10/25/90 

0.999 

1030.00 

> 

1000.00 

> 

0.97 

> 

10.67 

> 

36.77 
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Tabla  16  (Coat'd) 


AVS 

Ship¬ 

Test  Diff- 

Virus 

Mo. 

ment# 

Oata  rntl. 

ZC  95 

TC  95 

AZ  95 

SI 

TAI 

PT 

2275 

53 

04/11/89  0.743 

90.90 

> 

320.00 

> 

3.52 

4.01 

> 

35.79 

PT 

3592 

51 

03/07/89  0.859 

88.60 

> 

320.00 

> 

3.61 

6.84 

35.74 

PT 

6194 

62 

01/11/90  0.733 

90.90 

> 

320.00 

> 

3.52 

7.49 

> 

34.27 

PT 

6209 

62 

01/16/90  1.045 

94.20 

> 

320.00 

> 

3.40 

> 

5.79 

> 

34.03 

PT 

7087 

72 

10/25/90  0.808 

9.03 

> 

100.00 

> 

11.07 

6.67 

> 

33.38 

PT 

4796 

61 

12/06/89  0.922 

30.90 

> 

320.00 

> 

10.35 

10.03 

32.83 

PT 

6208 

62 

01/16/90  1.115 

94.00 

> 

320.00 

> 

3.40 

> 

5.94 

> 

32.42 

PT 

7910 

75 

11/06/90  0.828 

892.00 

> 

3200.00 

> 

3.59 

9.05 

> 

32.26 

PT 

6217 

62 

01/16/90  0.777 

94.40 

> 

320.00 

> 

3.39 

> 

5.69 

> 

31.74 

PT 

6211 

62 

01/16/90  1.022 

92.60 

> 

320.00 

> 

3.46 

6.40 

> 

30.64 

PT 

6223 

62 

01/16/90  0.951 

298.00 

> 

320.00 

> 

1.08 

> 

2.07 

> 

30.15 

PT 

6205 

62 

01/11/90  0.785 

222.00 

> 

320.00 

> 

1.44 

> 

5.92 

> 

30.06 

PT 

2506 

64 

03/13/90  0.919 

9.43 

> 

320.00 

> 

33.94 

6.68 

29.71 

PT 

7083 

72 

10/25/90  0.853 

85.70 

315.00 

3.68 

6.21 

> 

29.69 

PT 

5998 

61 

02/01/90  0.523 

3.02 

> 

32.00 

> 

10.61 

9.75 

29.64 

PT 

0206 

4 

12/05/89  0.627 

280.00 

> 

1000.00 

> 

3.57 

6.83 

29.55 

PT 

6224 

62 

01/16/90  0.951 

293.00 

> 

320.00 

> 

1.09 

> 

2.41 

> 

29.55 

PT 

5484 

53 

12/14/89  0.844 

313.00 

973.00 

3.11 

4.48 

> 

29.33 

PT 

5691 

57 

07/19/89  0.548 

94.50 

> 

320.00 

> 

3.39 

> 

5.66 

> 

28.90 

PT 

2563 

48 

02/07/89  1.002 

0.91 

> 

3.20 

> 

3.51 

4.51 

> 

28.54 

PT 

4609 

48 

12/05/89  0.722 

0.10 

> 

1.00 

> 

10.55 

5.22 

> 

28.27 

PT 

0360 

48 

02/07/89  0.992 

0.09 

2.93 

32.00 

4.50 

> 

28.15 

PT 

5940 

60 

11/30/89  0.715 

28.50 

96.60 

3.39 

4.90 

27.95 

PT 

6204 

62 

01/11/90  0.755 

29.00 

98.60 

3.40 

4.15 

> 

27.69 

PT 

6391 

63 

03/22/90  1.082 

286.00 

> 

1000.00 

> 

3.50 

4.95 

27.54 

PT 

4425 

44 

03/29/89  0.789 

29.50 

103.00 

3.49 

2.20 

> 

27.43 

PT 

6207 

62 

01/11/90  0.841 

279.00 

> 

320.00 

> 

1.15 

> 

4.09 

> 

26.05 

PT 

6580 

64 

03/15/90  0.333 

93.90 

> 

320.00 

> 

3.41 

4.62 

> 

25.97 

PT 

6220 

62 

12/05/90  0.834 

295.00 

> 

1000.00 

> 

3.39 

4.46 

> 

25.64 

PT 

2811 

48 

02/07/89  0.862 

0.09 

> 

1.00 

> 

11.30 

5.49 

25.35 

PT 

7940 

75 

11/08/90  0.777 

320.00 

962.00 

3.01 

5.50 

> 

25.33 

PT 

6444 

63 

03/01/90  0.504 

278.00 

> 

320.00 

> 

1.15 

> 

4.04 

> 

24.65 

PT 

7032 

69 

07/31/90  0.501 

293.00 

> 

320.00 

> 

1.09 

> 

2.41 

> 

24.46 

PT 

4939 

51 

03/07/89  0.912 

9.14 

84.50 

9.25 

2.49 

> 

24.44 

PT 

4592 

48 

03/01/89  0.968 

29.70 

> 

100.00 

> 

3.37 

3.17 

24.18 

PT 

7418 

70 

08/23/90  0.828 

277.00 

> 

320.00 

> 

1.16 

> 

4.02 

> 

23.86 

PT 

5997 

61 

11/01/90  0.861 

3.02 

> 

100.00 

> 

33.16 

4.41 

> 

23.56 

PT 

5350 

53 

04/12/89  1.185 

29.50 

276.00 

9.35 

1.75 

23.36 

PT 

6064 

62 

12/21/89  0.544 

285.00 

> 

320.00 

> 

1.12 

> 

3.20 

> 

23.26 

PT 

2980 

48 

02/08/89  0.686 

2.77 

> 

3.20 

> 

1.16 

> 

4.10 

> 

23.21 

PT 

4071 

62 

12/05/89  0.669 

320.00 

> 

1000.00 

> 

3.13 

4.35 

> 

22.39 

PT 

6200 

62 

01/11/90  0.801 

302.00 

> 

320.00 

> 

1.06 

> 

1.79 

> 

22.36 

PT 

5495 

53 

04/18/89  0.550 

2.71 

189.00 

69.80 

> 

3.71 

> 

22.03 

PT 

0361 

48 

02/07/89  0.911 

0.03 

0.57 

19.20 

3.93 

> 

21.60 

PT 

2906 

53 

04/11/89  0.593 

94.50 

> 

320.00 

> 

3.39 

2.51 

21.14 

PT 

6226 

62 

01/16/90  0.973 

291.00 

> 

320.00 

> 

1.10 

> 

2.55 

> 

20.41 

PT 

2812 

48 

02/07/89  0.837 

0.01 

> 

0.01 

> 

1.11 

> 

2.87 

> 

19.34 

PT 

4822 

48 

11/28/89  0.403 

31.10 

> 

320.00 

> 

10.28 

3.49 

18.49 

PT 

6988 

68 

09/13/90  1.027 

316.00 

> 

1000.00 

> 

3.17 

3.53 

> 

18.27 

PT 

8378 

76 

12/13/90  0.992 

295.00 

970.00 

3.29 

3.18 

17.44 

PT 

6196 

62 

01/11/90  0.851 

298.00 

> 

320.00 

> 

1.07 

0.06 

> 

17.11 

PT 

4452 

44 

07/07/89  0.691 

100.00 

> 

320.00 

> 

3.20 

3.58 

17.09 

PT 

6225 

62 

01/16/90  0.973 

300.00 

> 

320.00 

> 

1.07 

> 

1.92 

> 

16.91 

PT 

6335 

63 

03/15/90  0.264 

2950.00 

> 

3200.00 

> 

1.08 

> 

2.22 

> 

16.87 

PT 

3612 

32 

11/03/88  0.634 

293.00 

> 

320.00 

> 

1.09 

> 

2.45 

> 

15.95 

PT 

3450 

32 

04/19/89  0.716 

29.70 

95.80 

3.22 

1.71 

15.85 

PT 

7023 

69 

09/06/90  0.964 

902.00 

> 

1000.00 

> 

1.11 

> 

2.82 

> 

15.55 

PT 

2979 

27 

04/19/89  0.515 

9.28 

92.60 

9.99 

1.36 

14.81 

PT 

7039 

69 

07/31/90  0.520 

300.00 

> 

320.00 

> 

1.07 

> 

2.18 

> 

14.69 

PT 

7022 

69 

09/06/90  0.971 

97.30 

313.00 

3.22 

3.00 

14.68 

PT 

4844 

48 

02/21/89  0.531 

299.00 

> 

320.00 

> 

1.07 

> 

1.98 

> 

14.30 

PT 

4070 

48 

02/08/89  0.678 

2.97 

> 

3.20 

> 

1.08 

> 

2.11 

> 

14.01 
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Table  16  (Cont'd) 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Date 

rntl. 

IC  95 

TC  95 

AI  95 

SI 

TAI 

PT 

7445 

73 

10/25/90 

0.834 

3010.00 

> 

3200.00 

> 

1.06 

> 

1.82 

> 

13.49 

PT 

6748 

64 

03/15/90 

0.339 

289.00 

> 

320.00 

> 

1.11 

0.87 

> 

13.42 

PT 

6212 

62 

01/16/90 

1.022 

300.00 

> 

320.00 

> 

1.07 

> 

1.94 

> 

12.18 

PT 

6192 

62 

01/11/90 

0.793 

302.00 

> 

320.00 

> 

1.06 

> 

1.79 

> 

12.12 

PT 

5121 

56 

11/01/90 

1.087 

300.00 

> 

320.00 

> 

1.07 

> 

1.88 

> 

10.68 

PT 

4765 

44 

11/08/88 

0.511 

100.00 

310.00 

3.10 

0.18 

10.13 

PT 

6198 

62 

01/11/90 

0.792 

302 . 00 

> 

320.00 

> 

1.06 

> 

1.79 

> 

10.08 

PT 

4843 

48 

02/21/89 

0.377 

299.00 

> 

320.00 

> 

1.07 

> 

2.00 

> 

9.93 
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New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  6693  actual  single  drug  tests,  364 
new  compounds  demonstrated  good  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  50%.  This  represents  around  5.4%  of  the  test  compounds  being  active  at  this  good  antiviral 
reduction  levels.  These  compounds  are  summarized  in  Table  17  according  to  the  highest  Total  Antiviral 
Index  (TAI).  Four  compounds  (AVS-0303, 4851,  2320  and  4861)  demonstrated  the  best  TAI  of  >  50% 
and  SI  is  that  ranged  from  37  -  217.  Sixteen  (16)  other  compounds  demonstrated  moderate  antiviral 
activity,  having  TAI’s  from  30  -  47%  and  Si’s  from  5  -  239.  The  rest  (344  compounds)  showed  marginal 
antiviral  activity  with  TAI’s  from  0.2  to  29%  and  Si’s  from  >  1  to  95. 

It  is  worthwhile  to  note  (Table  17)  that  compounds  received  in  shipment  number  62  were  mostly 
colored.  Therefore  those  compounds  appearing  in  the  50%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the  MTT 
assay. 

Table  17 


AVS  Compounds  Active  Against  Punts  loro  Virus  (PI)  at  AI5(J  Laval 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Data 

rntl. 

ZC  50 

TC  50 

AI  50 

SI 

TAI 

PT 

0303 

46 

01/24/89 

0.807 

4.25 

> 

320.00 

> 

75.20 

> 

75.20 

> 

59.26 

PT 

4851 

43 

02/22/89 

0.591 

1.47 

> 

320.00 

> 

217.00 

> 

217.00 

> 

53.33 

PT 

2320 

53 

04/11/89 

0.689 

2.56 

172.00 

67.30 

36.50 

> 

52.20 

PT 

4861 

48 

02/22/89 

0.401 

6.80 

> 

320.00 

> 

47.10 

> 

47.10 

> 

50.93 

PT 

4849 

48 

02/22/89 

0.435 

1.34 

> 

320.00 

> 

239.00 

> 

239.00 

> 

47.35 

PT 

4827 

48 

02/14/89 

0.337 

12.70 

> 

320.00 

> 

25.10 

> 

25.10 

> 

43.84 

PT 

5242 

52 

03/08/89 

0.798 

14.50 

> 

320.00 

> 

22.00 

> 

22.00 

> 

42.33 

PT 

5496 

53 

04/18/89 

0.672 

6.61 

> 

100.00 

> 

15.10 

> 

15.10 

> 

40.80 

PT 

5451 

S3 

04/18/89 

0.425 

2.52 

76.90 

30.60 

19.10 

37.54 

PT 

4829 

48 

02/14/89 

0.409 

10.00 

> 

320.00 

> 

32.00 

> 

32.00 

> 

36.95 

PT 

6942 

69 

07/24/90 

0.760 

14.90 

> 

320.00 

> 

21.45 

> 

21.45 

> 

36.84 

PT 

5924 

60 

01/23/90 

0.670 

0.61 

> 

10.00 

> 

16.34 

> 

16.34 

> 

36.45 

PT 

6945 

69 

07/26/90 

0.742 

16.50 

> 

320.00 

> 

19.44 

11.80 

> 

36.17 

PT 

1019 

28 

03/06/90 

0.958 

1.59 

96.20 

60.63 

15.12 

> 

35.94 

PT 

6943 

69 

07/24/90 

0.760 

60.60 

> 

320.00 

> 

5.28 

> 

5.28 

> 

32.49 

PT 

3181 

29 

05/17/89 

0.335 

1.65 

> 

100.00 

> 

60.40 

56.00 

31.66 

PT 

5498 

53 

04/18/89 

0.628 

30.00 

> 

320.00 

> 

10.70 

> 

10.70 

> 

31.59 

PT 

1217 

52 

03/15/89 

0.881 

19.20 

269.00 

14.00 

7.21 

31.42 

PT 

1214 

52 

03/15/89 

0.721 

20.50 

211.00 

10.30 

5.74 

> 

30.66 

PT 

5186 

58 

10/04/89 

0.588 

38.20 

763.00 

19.98 

10.31 

29.76 

PT 

0111 

9 

12/07/89 

0.772 

22.50 

830.00 

36.85 

11.42 

> 

29.33 

PT 

4850 

48 

02/22/89 

0.435 

2.30 

243.00 

106.00 

58.30 

> 

29.33 

PT 

6603 

64 

04/18/90 

0.902 

90.70 

> 

1000.00 

> 

11.03 

> 

11.03 

> 

29.32 

PT 

5241 

52 

03/08/89 

0.721 

61.60 

> 

320.00 

> 

5.20 

> 

5.20 

> 

29.23 

PT 

7301 

70 

09/13/90 

1.027 

60.60 

> 

1000.00 

> 

16.49 

10.00 

> 

28.98 

PT 

5910 

61 

11/29/89 

0.681 

6.36 

> 

320.00 

> 

50.34 

37.65 

28.65 

PT 

2720 

22 

04/21/89 

0.463 

1.00 

> 

100.00 

> 

100.00 

67.70 

28.46 

PT 

6745 

64 

03/08/90 

0.669 

51.30 

210.00 

4.10 

3.02 

> 

28.40 

PT 

5869 

60 

01/23/90 

0.696 

61.10 

758.00 

12.41 

7.69 

28.34 

PT 

7116 

70 

09/13/90 

0.957 

81.90 

> 

1000.00 

> 

12.21 

9.53 

> 

28.25 

PT 

4897 

46 

01/31/89 

0.848 

17.30 

170.00 

9.81 

5.27 

27.87 

PT 

6714 

67 

07/12/90 

0.660 

42.30 

585.00 

13.85 

8.95 

27.79 

PT 

5048 

48 

02/28/89 

0.524 

8.69 

> 

320.00 

> 

36.80 

> 

36.80 

27.34 

PT 

4763 

44 

12/12/89 

0.778 

32.00 

> 

1000.00 

> 

31.25 

0.23 

> 

27.27 

PT 

6412 

66 

07/06/90 

0.561 

6.01 

74.70 

12.43 

8.81 

> 

26.81 

PT 

5855 

60 

01/23/90 

0.688 

74.80 

813.00 

10.87 

7.57 

26.73 

PT 

6186 

62 

01/11/90 

0.661 

10.00 

221.00 

22.09 

16.04 

> 

26.26 

PT 

8377 

76 

12/13/90 

0.827 

37.30 

255.00 

6.85 

4.43 

> 

26.15 

PT 

7303 

70 

09/13/90 

0.645 

159.00 

985.00 

6.19 

3.87 

25.87 

PT 

5075 

48 

03/01/89 

1.023 

48.10 

> 

320.00 

> 

6.65 

> 

6.65 

> 

25.83 

PT 

1992 

56 

06/14/89 

0.870 

57.70 

> 

320.00 

> 

5.54 

4.17 

> 

25.78 

PT 

8234 

75 

11/20/90 

1.169 

1.14 

100.00 

87.88 

16.22 

> 

25.09 

PT 

3180 

29 

05/17/89 

0.335 

0.71 

> 

100.00 

> 

141.00 

94.90 

> 

24.92 

PT 

8702 

76 

01/22/91 

0.768 

10.00 

> 

320.00 

> 

32.00 

> 

32.00 

> 

24.65 

PT 

2907 

26 

09/07/89 

0.546 

20.20 

210.00 

10.38 

6.50 

> 

24.44 
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Table  17  (Co&t'd) 


AVS 

Ship¬ 

Teat 

Diff- 

Virus 

No. 

ment# 

Date 

rntl. 

IC  50 

TC  50 

AZ  50 

SI 

TAI 

PT 

6501 

66 

05/17/90 

0.567 

16.20 

66.00 

4.08 

3.03 

> 

24.26 

PT 

4970 

27 

12/05/89 

0.782 

144.00 

864.00 

6.02 

3.65 

> 

24.04 

PT 

4943 

51 

03/07/89 

0.594 

1.79 

22.20 

12.40 

6.49 

> 

24.01 

PT 

4785 

46 

01/12/89 

0.929  < 

1.00 

29.10 

> 

29.10 

> 

7.19 

> 

23.97 

PT 

8240 

75 

11/20/90 

1.077 

182.00 

1990.00 

10.91 

6.40 

> 

23.54 

PT 

6174 

62 

01/09/90 

0.789 

136.00 

> 

320.00 

> 

2.35 

> 

2.35 

> 

23.53 

PT 

4106 

37 

02/24/89 

0.269 

0.07 

> 

0.32 

> 

4.25 

> 

4.25 

> 

23.24 

PT 

4942 

51 

03/07/89 

0.594 

68.40 

252.00 

3.68 

1.93 

> 

23.05 

PT 

3964 

33 

03/22/89 

0.706 

2.68 

24.50 

9.16 

4.58 

> 

22.98 

PT 

7439 

73 

10/25/90 

0.837 

153.00 

638.00 

4.16 

2.96 

> 

22.77 

PT 

3819 

65 

07/17/90 

0.594 

27.00 

188.00 

6.97 

4.06 

> 

22.75 

PT 

6473 

66 

07/10/90 

0.523 

8.61 

171.00 

19.91 

11.31 

> 

22.68 

PT 

4934 

51 

03/07/89 

0.828 

2.43 

20.50 

8.43 

4.48 

> 

22.59 

PT 

5060 

48 

02/28/89 

0.559 

262.00 

> 

320.00 

> 

1.22 

> 

1.22 

> 

22.52 

PT 

0124 

64 

03/08/90 

0.746 

57.80 

> 

320.00 

> 

5.53 

3.84 

22.45 

PT 

7349 

70 

08/16/90 

0.935 

218.00 

> 

1000.00 

> 

4.60 

3.93 

> 

22.45 

PT 

5794 

59 

11/29/89 

0.880 

5.27 

130.00 

24.74 

5.15 

> 

22.31 

PT 

6177 

62 

Jl/09/90 

0.607 

247.00 

> 

320.00 

> 

1.29 

1.15 

> 

22.19 

PT 

8228 

75 

11/20/90 

1.052 

56.60 

426.00 

7.52 

4.14 

> 

22.15 

PT 

6477 

66 

06/06/90 

0.732 

8.92 

62.50 

7.01 

4.56 

> 

22.06 

PT 

0148 

2/67 

10/04/90 

1.514 

0.29 

2.90 

9.99 

4.88 

> 

22.01 

PT 

3621 

32  • 

12/20/89 

0.673 

63.40 

528.00 

8.33 

4.66 

21.94 

PT 

5201 

58 

07/26/89 

0.469 

78.10 

■> 

320.00 

> 

4.10 

> 

4.10 

> 

21.90 

PT 

8218 

75 

11/20/90 

1.037 

183.00 

841.00 

4.59 

3.14 

21.70 

PT 

5033 

48 

02/28/89 

0.539 

55.60 

150.00 

2.70 

1.10 

21.68 

PT 

5230 

52 

03/15/89 

0.847 

72.70 

259.00 

3.56 

1.23 

21.64 

PT 

6422 

66 

07/06/90 

0.569 

49.10 

241.00 

4.91 

3.48 

21.64 

PT 

4739 

64 

03/08/90 

0.676 

7.89 

61.10 

7.75 

4.95 

> 

21.56 

PT 

8355 

76 

12/20/90 

0.776 

16.90 

149.00 

8.82 

3.64 

> 

21.43 

PT 

5262 

52 

03/21/89 

0.679 

7.38 

226.00 

30.60 

14.90 

21.37 

PT 

7085 

72 

10/25/90 

0.796 

12.40 

64.60 

5.23 

3.34 

> 

21.13 

PT 

6828 

68 

08/02/90 

0.641 

129.00 

767.00 

5.95 

4.22 

20.67 

PT 

7308 

70 

09/13/90 

0.645 

168.00 

> 

1000.00 

> 

5.95 

4.20 

20.67 

PT 

3169 

29 

05/16/89 

0.521 

8.13 

98.70 

12.10 

8.04 

20.60 

PT 

4875 

46 

12/20/89 

0.634 

77.60 

> 

1000.00 

> 

12.88 

9.51 

> 

20.53 

PT 

5251 

52 

03/14/89 

0.643 

24.60 

55.00 

2.24 

1.32 

> 

20.48 

PT 

4985 

51 

03/14/89 

0.680 

3.05 

149.00 

48.70 

20.60 

20.36 

PT 

4809 

46 

01/17/89 

1.026 

42.50 

301.00 

7.07 

3.53 

> 

20.27 

PT 

3064 

28 

04/21/89 

0.576 

5.03 

22.90 

4.56 

3.28 

20.24 

PT 

4459 

45 

11/23/88 

0.620 

76.00 

> 

320.00 

> 

4.21 

> 

4.21 

> 

20.21 

PT 

8511 

76 

12/19/90 

0.669 

658.00 

> 

3200.00 

> 

4.86 

> 

4.86 

> 

20.21 

PT 

8701 

76 

01/22/91 

0.755 

39.40 

> 

320.00 

> 

8.13 

> 

8.13 

> 

20.17 

PT 

6497 

66 

05/17/90 

0.549 

4.83 

40.40 

8.35 

4.72 

> 

20.04 

PT 

8237 

75 

11/20/90 

0.982 

194.00 

> 

3200.00 

> 

16.54 

4.39 

> 

20.03 

PT 

7003 

69 

07/26/90 

0.725 

144.00 

> 

320.00 

> 

2.22 

> 

2.22 

> 

19.93 

PT 

8259 

76 

12/11/90 

0.772 

128.00 

> 

3200.00 

> 

24.94 

4.68 

19.80 

PT 

8233 

75 

11/20/90 

1.169 

367.00 

> 

3200.00 

> 

8.72 

0.75 

> 

19.73 

PT 

8499 

75 

11/29/90 

0.915 

74.70 

> 

320.00 

> 

4.  *9 

3.06 

> 

19.70 

PT 

4107 

37 

02/24/89 

0.226 

0.30 

> 

0.32 

> 

1.08 

> 

1.08 

> 

19.43 

PT 

5450 

53 

04/12/89 

1.091 

4.47 

27.40 

6.14 

3.57 

> 

19.39 

PT 

6977 

68 

08/02/90 

0.607 

28.90 

210.00 

7.27 

5.37 

19.33 

PT 

1654 

46 

01/24/89 

0.803 

6.23 

> 

320.00 

> 

51.30 

1.06 

> 

19.28 

PT 

5069 

48 

11/28/89 

0.535 

41.20 

204.00 

4.94 

3.41 

> 

19.26 

PT 

8352 

75 

11/29/90 

0.934 

1.31 

8.03 

6.13 

4.25 

> 

19.06 

PT 

8229 

75 

11/20/90 

1.047 

236.00 

1450.00 

6.16 

3.05 

> 

18.87 

PT 

8281 

75 

11/28/90 

0.873 

54.10 

191.00 

3.53 

1.80 

> 

18.48 

PT 

7449 

71 

07/31/90 

0.557 

71.30 

184.00 

2.58 

1.63 

> 

18.38 

PT 

6102 

62 

12/28/89 

0.960 

106.00 

> 

320.00 

> 

3.02 

> 

3.02 

> 

18.35 

PT 

6107 

62 

12/28/89 

0.988 

19.10 

148.00 

7.76 

3.28 

18.32 

PT 

4241 

46 

01/24/39 

0.976 

3.99 

23.20 

5.81 

3.51 

> 

18.23 

PT 

5283 

52 

01/09/90 

0.639 

8.22 

210.00 

25.56 

3.13 

18.23 

PT 

6210 

62 

01/16/90 

1.045 

85.00 

> 

320.00 

> 

3.77 

> 

3.77 

> 

18.16 

PT 

4715 

43 

12/13/88 

0.809 

212.00 

> 

320.00 

> 

1.51 

> 

1.51 

> 

18.14 

PT 

5131 

56 

06/27/89 

0.790 

2.21 

21.10 

9.57 

7.00 

> 

18.02 
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AVS 

Ship- 

Test  Diff- 

Virus 

No. 

fflsnt# 

Dat*  rntl . 

IC  SO 

TC  50 

AZ  50 

SI 

TAI 

PT 

6837 

68 

08/02/90  0.641 

27.30 

198.00 

7.23 

4.94 

17.74 

PT 

7057 

72 

10/25/90  0.908 

72.90 

> 

320.00 

> 

4.39 

3.54 

> 

17.70 

PT 

5483 

66 

07/17/90  0.496  < 

0.03 

0.27 

> 

8.33  > 

5.73 

> 

17.43 

PT 

7086 

72 

10/25/90  0.808 

6.06 

28.30 

4.67 

3.16 

> 

17.33 

PT 

6445 

63 

03/01/90  0.504 

22.60 

66.00 

2.92 

2.17 

> 

17.14 

PT 

5643 

57 

08/16/89  0.753 

52.70 

280.00 

5.32 

3.61 

16.92 

PT 

3678 

32 

11/10/88  0.661 

1.46 

> 

10.00 

> 

6.86 

3 . 32 

> 

16.77 

PT 

6978 

68 

06/21/90  0.858 

172.00 

> 

320.00 

> 

1.86  > 

1.86 

> 

16.74 

PT 

6417 

66 

07/06/90  0.650 

9.75 

882.00 

90.49 

5.95 

> 

16.72 

PT 

3168 

29 

05/16/89  0.521 

3.02 

> 

100.00 

> 

33.10  > 

33.10 

> 

16.63 

PT 

6362 

63 

02/22/90  0.548 

395.00 

> 

320.00 

> 

0.81  > 

0.81 

> 

16.63 

PT 

0919 

52 

03/15/89  0.721 

65.70 

186.00 

2.83 

1.59 

> 

16.54 

PT 

3588 

32 

04/19/89  0.706 

15.90 

63.50 

3.99 

2.44 

> 

16.51 

PT 

8376 

76 

12/13/90  0.827 

17.30 

110.00 

6.37 

3.84 

> 

16.33 

PT 

5501 

S3 

04/18/89  0.818 

3.08 

65.30 

21.20 

15.60 

> 

16.20 

PT 

2318 

67 

07/12/90  0.619 

0.69 

> 

10.00 

> 

14.52 

4.21 

16.14 

PT 

5072 

48 

03/01/89  1.023 

22.60 

159.00 

7.01 

3.23 

> 

16.07 

PT 

2604 

19 

12/21/88  0.791 

25.50 

> 

100.00 

> 

3.91  > 

3.91 

> 

16.02 

PT 

6979 

68 

09/13/90  0.994 

199.00 

660.00 

3.31 

2.46 

15.96 

PT 

6191 

62 

01/11/90  0.793 

196.00 

> 

320.00 

> 

1.63 

1.49 

> 

15.81 

PT 

4222 

48 

02/08/89  0.691 

155.00 

> 

320.00 

> 

2.07  > 

2.07 

> 

15.77 

PT 

4995 

51 

03/14/89  0.838 

6.03 

18.60 

3.09 

1.12 

15.77 

PT 

6873 

69 

09/05/90  0.765 

81.30 

213.00 

2.61 

1.85 

> 

15.68 

PT 

8271 

76 

12/12/90  0.910 

198.00 

694.00 

3.50 

2.56 

> 

15.67 

PT 

4860 

48 

02/21/89  0.444 

285.00 

> 

320.00 

> 

1.12  > 

1.12 

> 

15.55 

PT 

7434 

70 

10/02/90  0.970 

198.00 

642.00 

3.24 

2.34 

> 

15.47 

•  PT 

6442 

63 

03/01/90  0.583 

100.00 

239.00 

2.39 

1.70 

15.38 

PT 

6482 

66 

07/10/90  0.588 

22.50 

66.30 

2.95 

2.18 

15.38 

PT 

2503 

21 

11/28/89  0.503 

0.64 

> 

10.00 

> 

15.73 

4.46 

15.35 

PT 

4527 

47 

02/01/89  1.121 

5.01 

24.70 

4.92 

2.31 

> 

15.02 

PT 

6903 

69 

07/19/90  0.766 

222.00 

> 

320.00 

> 

1.44  > 

1.44 

> 

14.78 

PT 

5035 

48 

02/28/89  0.702 

6.66 

21.50 

3.23 

1.35 

14.70 

PT 

1980 

27 

05/16/89  0.385 

2.59 

> 

100.00 

> 

38.50 

28.30 

14.44 

PT 

6031 

61 

11/09/89  0.746 

82.30 

262.00 

3.18 

2.20 

14.42 

PT 

7414 

70 

08/23/90  0.800 

202.00 

986.00 

4.88 

3.16 

14.40 

PT 

4590 

61 

12/06/89  0.855 

0.53 

2.62 

4.91 

2.46 

14.26 

PT 

8224 

75 

11/20/90  1.173 

189.00 

779.00 

4.13 

1.70 

> 

14.25 

PT 

7055 

72 

10/25/90  0.843 

63.00 

210.00 

3.33 

2.46 

> 

14.18 

PT 

7072 

72 

10/25/90  0.783 

206.00 

646.00 

3.13 

2.27 

> 

14.09 

PT 

6249 

IP 

11/14/89  0.925 

72.50 

269.00 

3.71 

2.55 

14.05 

PT 

7399 

70 

09/27/90  1.001 

188.00 

804.00 

4.27 

2.74 

13.90 

PT 

7042 

69 

07/31/90  0.503 

70.60 

208.00 

2.94 

2.15 

13.81 

PT 

5503 

53 

02/13/90  0.582 

100.00 

210.00 

2.10 

1.55 

13.80 

PT 

5207 

58 

11/30/89  0.917 

9.12 

20.30 

2.23 

1.58 

> 

13.75 

PT 

4853 

48 

02/22/89  0.454 

1.73 

7.72 

4.46 

2.52 

> 

13.74 

PT 

6029 

61 

02/01/90  0.532 

60.60 

210.00 

3.47 

2.56 

13.65 

PT 

7094 

72 

10/25/90  0.999 

63.80 

269.00 

4.21 

2.67 

> 

13.64 

PT 

6160 

62 

01/04/90  0.775 

5.83 

18.10 

3.10 

1.91 

> 

13.46 

PT 

2453 

18 

11/28/89  0.465 

5.90 

20.30 

3.44 

2.45 

13.44 

PT 

1774 

56 

06/14/89  0.779 

300.00 

> 

320. 0C 

> 

1.07  > 

1.07 

> 

13.43 

PT 

7033 

69 

07/31/90  0.553 

61.00 

241.00 

3.95 

2.79 

13.42 

PT 

5905 

61 

11/29/89  0.624 

5.66 

19.20 

3.40 

2.27 

13.22 

PT 

4795 

46 

01/12/89  0.885 

69.00 

275.00 

3.99 

2.16 

13.19 

PT 

8312 

76 

12/12/90  0.885 

718.00 

1870.00 

2.61 

1.69 

13.14 

PT 

7484 

73 

10/30/90  0.914 

181.00 

711.00 

3.92 

2.84 

13.00 

PT 

8263 

76 

12/11/90  0.660 

47.90 

164.00 

3.42 

1.63 

13.00 

PT 

4770 

44 

11/08/88  0.541 

60.10 

202.00 

3.35 

2.37 

12.94 

PT 

6970 

68 

08/02/90  0.607 

27.70 

167.00 

6.04 

3.35 

12.85 

PT 

4825 

48 

02/14/89  0.475 

68.40 

240.00 

3.51 

1.57 

12.84 

PT 

8358 

76 

12/20/90  0.937 

54.90 

204.00 

3.71 

2.53 

12.83 

PT 

4919 

61 

12/06/89  0.764 

53.10 

189.00 

3.56 

2.33 

> 

12.69 

PT 

1355 

64 

05/03/90  0.758 

231.00 

1000.00 

4.33 

2.85 

> 

12.66 

PT 

4278 

61 

12/06/89  0.787 

9.75 

51.60 

5.30 

2.51 

12.66 

PT 

4769 

44 

11/08/88  0.541 

58.20 

192.00 

3.30 

2.20 

12.63 
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Virus 


AVS 

Ship¬ 

TSSt 

Diff- 

MO. 

ment# 

Oats 

rntl. 

IC  50 

TC  50 

AI  50 

SI 

TAX 

5191 

58 

11/30/89 

0.920 

0.93 

6.33 

6.78 

4.74 

> 

12.54 

2290 

71 

07/31/90 

0.555 

496.00 

> 

320.00 

> 

0.65 

> 

0.65 

> 

12.52 

7430 

70 

09/27/90 

0.651 

289.00 

660.00 

2.28 

1.69 

> 

12.44 

2450 

18 

11/28/89 

0.465 

20.80 

> 

100.00 

> 

4.81 

2.56 

12.40 

4281 

61 

12/06/89 

0.787 

2.35 

12.00 

5.11 

2.93 

12.39 

6904 

69 

07/19/90 

0.718 

24.30 

66.00 

2.72 

2.02 

> 

12.37 

6601 

64 

04/18/90 

0.823 

204.00 

897.00 

4.40 

2.59 

> 

12.31 

4891 

46 

12/20/89 

0.634 

0.24 

0.68 

2.87 

2.11 

12.16 

2151 

52 

03/15/89 

0.881 

80.90 

314.00 

3.88 

1.82 

12.14 

6436 

66 

07/06/90 

0.559 

24.20 

63.80 

2.63 

1.89 

12.11 

8219 

75 

11/20/90 

1.092 

163.00 

363.00 

2.22 

1.14 

> 

12.09 

5837 

59 

11/30/89 

0.850 

24.40 

61.40 

2.52 

1.72 

> 

12.03 

6236 

GABSN  02/08/90 

0.756 

3080.00 

> 

3200.00 

> 

1.04 

> 

1.04 

> 

12.02 

1736 

45 

11/16/88 

0.665 

82.10 

> 

320.00 

> 

3.90 

3.63 

> 

12.01 

6379 

63 

02/27/90 

0.724 

217.00 

> 

320.00 

> 

1.47 

> 

1.47 

> 

11.96 

5482 

66 

05/08/90 

0.737 

21.00 

86.40 

4.12 

2.64 

> 

11.78 

7935 

75 

11/08/90 

0.927 

157.00 

609.00 

3.88 

2.53 

11.71 

6234 

GABSN 

02/08/90 

0.814 

1600.00 

> 

3200.00 

> 

2.00 

> 

2.00 

> 

11.69 

6041 

61 

11/09/89 

0.668 

282.00 

> 

320.00 

> 

1.13 

> 

1.13 

> 

11.64 

6753 

67 

07/12/90 

0.658 

255.00 

> 

1000.00 

> 

3.91 

3.40 

11.59 

5500 

53 

04/18/89 

0.818 

1.90 

6.44 

3.38 

2.34 

> 

11.57 

8260 

76 

12/11/90 

0.772 

239.00 

> 

1000.00 

> 

4.18 

3.04 

> 

11.53 

0053 

64 

03/08/90 

0.977 

100.00 

265.00 

2.65 

1.79 

> 

11.49 

7373 

70 

09/18/90 

0.948 

201.00 

614.00 

3.05 

2.09 

> 

11.39 

6337 

63 

03/20/90 

0.945 

19.70 

67.40 

3.42 

2.52 

11.38 

4753 

44 

12/14/89 

0.844 

2.92 

17.50 

6.01 

3.53 

11.34 

4992 

61 

12/06/89 

0.764 

200.00 

638.00 

3.19 

2.28 

11.34 

4757 

44 

12/14/89 

0.821 

299.00 

660.00 

2.21 

1.64 

> 

11.33 

6071 

62 

12/21/89 

0.485 

6.58 

21.50 

3.26 

2.39 

11.30 

3112 

28 

04/25/89 

0.854 

8.70 

19.00 

2.19 

1.38 

> 

11.29 

7488 

73 

10/30/90 

1.045 

370.00 

> 

1000.00 

> 

2.70 

2.09 

> 

11.23 

6182 

62 

01/09/90 

0.612 

160.00 

> 

320.00 

> 

2.00 

> 

2.00 

> 

11.11 

8272 

76 

12/12/90 

0.963 

766.00 

> 

3200.00 

> 

4.18 

2.43 

> 

11.10 

6213 

62 

01/16/90 

1.076 

21.40 

62.30 

2.92 

1.96 

11.00 

5136 

57 

07/11/89 

0.606 

81.90 

210.00 

2.56 

1.89 

10.99 

5452 

53 

04/18/89 

0.693 

5.47 

18.30 

3.34 

1.08 

> 

10.97 

7415 

70 

08/23/90 

0.800 

170.00 

> 

320.00 

> 

1.88 

> 

1.88 

> 

10.97 

6842 

68 

08/22/90 

0.769 

56.60 

143.00 

2.53 

1.36 

10.93 

7942 

75 

11/08/90 

0.898 

203.00 

482.00 

2.37 

1.27 

10.91 

3491 

65 

04/17/90 

0.732 

190.00 

> 

320.00 

> 

1.69 

> 

1.69 

> 

10.82 

8250 

76 

12/11/90 

0.887 

75.60 

359.00 

4.75 

2.67 

10.68 

6075 

62 

12/21/89 

0.465 

68.40 

207.00 

3.02 

2.19 

> 

10.65 

6201 

62 

12/05/90 

0.912 

192.00 

> 

320.00 

> 

1.66 

> 

1.66 

> 

10.57 

6443 

63 

03/01/90 

0.583 

77.10 

> 

320.00 

> 

4.15 

2.72 

> 

10.57 

2573 

57 

06/27/89 

0.531 

286.00 

> 

320.00 

> 

1.12 

> 

1.12 

> 

10.54 

6583 

64 

03/15/90 

0.289 

320.00 

> 

320.00 

> 

1.00 

> 

1.00 

> 

10.54 

6011 

61 

02/01/90 

0.523 

275.00 

623.00 

2.26 

1.43 

10.47 

0002 

46 

01/24/89 

0.760 

187.00 

> 

320.00 

> 

1.71 

> 

1.71 

> 

10.46 

5189 

58 

11/30/89 

0.894 

0.85 

> 

3.20 

> 

3.77 

> 

3.77 

> 

10.46 

4768 

44 

11/08/88 

0.505 

66.80 

187.00 

2.80 

1.78 

10.27 

8374 

76 

12/13/90 

0.955 

566.00 

1890.00 

3.34 

2.18 

10.26 

3613 

32 

11/08/88 

0.493 

61.40 

> 

320.00 

> 

5.21 

0.09 

> 

10.23 

4105 

48 

02/08/89 

0.679 

7.37 

22.00 

2.99 

1.51 

10.07 

1159 

52 

08/23/89 

0.697 

60.40 

204.00 

3.38 

2.18 

10.02 

5917 

60 

01/23/90 

0.734 

2.68 

7.83 

2.92 

2.00 

9.97 

5520 

56 

06/14/89 

0.914 

236.00 

> 

320.00 

> 

1.35 

> 

1.35 

> 

9.91 

4075 

65 

05/15/90 

0.721 

97.80 

> 

320.00 

> 

3.27 

2.56 

> 

9.82 

7469 

73 

10/30/90 

1.024 

185.00 

603.00 

3.25 

2.06 

9.82 

5128 

56 

06/27/89 

0.588 

10.00 

21.00 

2.10 

1.55 

> 

9.53 

1733 

45 

11/22/88 

0.931 

69.80 

210.00 

3.01 

2.22 

9.52 

7930 

75 

11/08/90 

0.945 

691.00 

2410.00 

3.49 

2.24 

9.51 

6127 

62 

12/28/89 

0.930 

19.40 

58.30 

3.01 

1.84 

9.48 

7944 

75 

11/08/90 

0.844 

534.00 

2000.00 

3.75 

0.17 

9.48 

4591 

63 

02/13/90 

0.615 

0.01 

0.03 

3.33 

2.30 

> 

9.47 
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Table  1?  (Coat'd) 


Virus 


AVS 

Ship¬ 

Test 

Diff- 

No. 

ment/ 

Date 

rntl. 

ZC  50 

TC  50 

AZ  50 

SZ 

TAZ 

5538 

56 

08/09/89 

0.658 

256.00 

663.00 

2.59 

1.92 

9.41 

6584 

64 

04/18/90 

0.792 

631.00 

> 

1000.00 

> 

1.59 

> 

1.59 

> 

9.27 

6449 

63 

03/01/90 

0.587 

264.00 

> 

320.00 

> 

1.21 

> 

1.21 

> 

9.14 

5448 

53 

04/12/89 

1.092 

5.82 

19.80 

3.41 

1.34 

9.08 

1337 

67 

05/30/90 

0.589 

79.00 

234.00 

2.96 

2.11 

9.02 

5988 

61 

12/01/89 

0.636 

7.49 

22.80 

3.05 

2.12 

8.96 

5765 

59 

01/23/90 

0.765 

257.00 

> 

320.00 

> 

1.25 

> 

1.25 

> 

8.86 

8328 

76 

12/13/90 

0.873 

258.00 

642.00 

2.49 

1.80 

8.67 

5539 

56 

08/09/89 

0.658 

2.30 

7.32 

3.18 

2.14 

8.62 

7049 

69 

09/11/90 

1.144 

601.00 

> 

1000.00 

> 

1.66 

> 

1.66 

> 

8.53 

7040 

69 

07/31/90 

0.520 

71.40 

305.00 

4.27 

2.48 

8.47 

7945 

75 

12/04/90 

1.204 

854.00 

1570.00 

1.84 

0.98 

> 

8.47 

4800 

46 

01/17/89 

0.966 

245.00 

> 

320.00 

> 

1.31 

> 

1.31 

> 

8.45 

6181 

62 

01/09/90 

0.612 

320.00 

> 

320.00 

> 

1.00 

> 

1.00 

> 

8.43 

3374 

31 

12/20/88 

0.993 

84.40 

> 

100.00 

> 

1.18 

> 

1.18 

> 

8.37 

6839 

68 

08/22/90 

0.849 

75.90 

225.00 

2.97 

2.14 

8.37 

1750 

45 

11/23/88 

0.722 

202.00 

> 

320.00 

> 

1.58 

> 

1.58 

> 

8.26 

8251 

76 

12/11/90 

0.701 

91.80 

296.00 

3.23 

2.16 

8.21 

4383 

43 

12/14/88 

0.669 

194.00 

> 

320.00 

> 

1.65 

> 

1.65 

> 

8.17 

3550 

31 

03/29/89 

0.895 

94.70 

> 

100.00 

> 

1.06 

> 

1.06 

> 

7.99 

6521 

66 

07/10/90 

0.595 

250.00 

> 

320.00 

> 

1.28 

> 

1.28 

> 

7.95 

8230 

75 

11/20/90 

1.047 

707.00 

> 

1000.00 

> 

1.41 

0.68 

> 

7.90 

8270 

76 

12/12/90 

0.910 

735.00 

1870.00 

2.55 

1.65 

> 

7.85 

2543 

21 

11/28/89 

0.480 

68.40 

> 

100.00 

> 

1.46 

> 

1.46 

> 

7.77 

6722 

67 

06/05/90 

0.714 

203.00 

> 

320.00 

> 

1.57 

> 

1.57 

> 

7.77 

6440 

63 

03/01/90 

0.527  < 

1.00 

9.51 

> 

9.51 

> 

1.88 

> 

7.67 

7074 

72 

10/25/90 

0.853 

320.00 

660.00 

2.06 

1.26 

> 

7.64 

3560 

31 

03/29/89 

0.895 

279.00 

> 

320.00 

> 

1.15 

0.64 

> 

7.60 

6730 

67 

06/05/90 

0.636 

173.00 

> 

320.00 

> 

1.84 

0.39 

> 

7.56 

3425 

32 

04/19/89 

0.515 

30.50 

46.90 

1.54 

0.83 

7.45 

2579 

19 

11/28/89 

0.394 

281.00 

> 

320.00 

> 

1.14 

> 

1.14 

> 

7.38 

7487 

73 

10/30/90 

1.063 

212.00 

622.00 

2.93 

1.08 

7.34 

2575 

57 

12/05/90 

0.936 

235.00 

940.00 

4.00 

1.87 

> 

7.31 

5842 

60 

11/30/89 

0.776 

97.80 

251.00 

2.56 

1.79 

> 

7.19 

2590 

65 

04/12/90 

0.565 

227.00 

821.00 

3.62 

1.65 

7.15 

3565 

32 

04/05/89 

0.704 

7.79 

19.40 

2.49 

1.65 

7.06 

6983 

68 

06/21/90 

0.810 

187.00 

> 

320.00 

> 

1.71 

> 

1.71 

> 

7.06 

4277 

42 

11/28/89 

0.340 

7.90 

> 

10.00 

> 

1.27 

> 

1.27 

> 

7.04 

1850 

67 

05/31/90 

0.715 

189.00 

497.00 

2.63 

0.40 

> 

7.03 

5835 

59 

11/29/89 

0.606 

299.00 

300.00 

1.00 

0.67 

7.02 

4424 

44 

03/29/89 

0.789 

30.00 

60.60 

2.02 

1.07 

> 

6.96 

6062 

62 

12/21/89 

0.384 

205.00 

> 

320.00 

> 

1.56 

> 

1.56 

> 

6.86 

7424 

70 

08/23/90 

0.888 

185.00 

> 

320.00 

> 

1.73 

> 

1.73 

> 

6.82 

6976 

68 

09/13/90 

1.011 

72.70 

173.00 

2.38 

1.38 

6.67 

7048 

69 

09/11/90 

1.198 

76.40 

165.00 

2.16 

1.19 

> 

6.56 

4223 

63 

02/13/90 

0.598 

0.26 

0.61 

2.37 

1.08 

6.39 

5525 

56 

06/14/89 

0.854 

270.00 

> 

320.00 

> 

1.18 

> 

1.18 

> 

6.38 

2580 

19 

11/28/89 

0.394 

8.14 

> 

10.00 

> 

1.23 

> 

1.23 

> 

6.35 

6607 

64 

04/18/90 

0.576 

9.06 

18.50 

2.05 

1.29 

> 

6.28 

6138 

62 

12/28/89 

0.521 

20.60 

59.50 

2.89 

0.36 

6.23 

6374 

63 

03/20/90 

0.706 

259.00 

> 

320.00 

> 

1.23 

> 

1.23 

> 

6.15 

8698 

76 

01/22/91 

0.858 

24.60 

83.80 

3.41 

1.76 

6.12 

3107 

28 

04/25/89 

0.873 

28.00 

38.20 

1.37 

0.77 

> 

6.11 

0347 

62 

01/18/90 

0.898 

2.59 

6.45 

2.49 

1.54 

> 

6.04 

4611 

65 

05/15/90 

0.725 

133.00 

> 

320.00 

> 

2.41 

0.12 

> 

5.88 

6861 

68 

08/02/90 

0.640 

320.00 

710.00 

2.22 

1.57 

5.88 

8373 

76 

12/13/90 

1.049 

978.00 

> 

3200.00 

> 

3.27 

1.02 

> 

5.76 

6103 

62 

12/28/89 

0.960 

9.19 

20.20 

2.19 

1.55 

5.71 

6055 

62 

12/21/89 

0.459  < 

1.00 

3.71 

> 

3.71 

> 

1.92 

> 

5.60 

8309 

76 

12/12/90 

1.075 

1920.00 

> 

3200.00 

> 

1.66 

> 

1.66 

> 

5.48 

6222 

62 

01/16/90 

1.037 

239.00 

> 

320.00 

> 

1.34 

1.14 

> 

5.45 

6221 

62 

01/16/90 

1.037 

255.00 

> 

320.00 

> 

1.26 

0.50 

> 

5.38 

7405 

70 

08/23/90 

0.873 

247.00 

> 

320.00 

> 

1.29 

> 

1.29 

> 

5.36 

5823 

59 

11/29/89 

0.785 

94.60 

186.00 

1.96 

0.96 

5.35 
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Table  17  (Coat'd) 


Viru« 

PT 


avs 

Ship¬ 

Test 

Diff- 

No. 

ment# 

Date 

rntl. 

ZC  50 

TC  50 

AZ  50 

SZ 

TAZ 

7375 

70 

08/21/90 

0.872 

90.90 

> 

320.00 

> 

3.52 

0.14 

> 

5.19 

8332 

76 

12/13/90 

0.951 

245.00 

531.00 

2.17 

1.21 

5.18 

7385 

70 

08/21/90 

0.873 

82.20 

184.00 

2.24 

1.42 

5.16 

6189 

62 

01/11/90 

0.745 

224.00 

> 

320.00 

> 

1.43 

0.45 

> 

5.09 

5489 

66 

05/08/90 

0.676 

263.00 

> 

320.00 

> 

1.22 

> 

1.22 

> 

5.04 

6843 

68 

08/22/90 

0.769 

72.00 

175.00 

2.43 

1.13 

4.98 

7408 

70 

08/23/90 

0.882 

305.00 

> 

320.00 

> 

1.05 

> 

1.05 

> 

4.96 

3561 

31 

03/29/89 

0.919 

300.00 

> 

320.00 

> 

1.07 

> 

1.07 

> 

4.87 

6180 

62 

01/09/90 

0.588 

238.00 

> 

320.00 

> 

1.34 

> 

1.34 

> 

4.84 

6308 

63 

02/15/90 

0.464 

9.30 

19.50 

2.10 

1.42 

4.81 

3098 

28 

04/25/89 

0.868 

28.30 

42.60 

1.50 

0.82 

> 

4.79 

5818 

59 

11/29/89 

0.714 

74.90 

110.00 

1.48 

0.69 

> 

4.76 

7047 

69 

08/02/90 

0.676 

85.50 

194.00 

2.27 

1.53 

4.58 

5506 

S3 

04/18/89 

0.689 

31.30 

59.50 

1.90 

1.26 

4.42 

8311 

76 

12/12/90 

0.953 

819.00 

1830.00 

2.23 

0.01 

4.39 

2363 

64 

03/13/90 

0.913 

29.80 

78.80 

2.64 

0.28 

4.15 

5459 

54 

05/05/89 

0.561 

9.57 

24.90 

2.60 

1.16 

> 

4.09 

6334 

63 

02/20/90 

0.956 

77.60 

182.00 

2.34 

0.41 

4.07 

7485 

73 

10/30/90 

1.063 

235.00 

723.00 

3.08 

0.87 

3.96 

7004 

69 

09/06/90 

1.082 

308.00 

550.00 

1.78 

0.90 

3.89 

3110 

28 

04/25/89 

0.953 

25.20 

46.30 

1.84 

0.99 

> 

3.87 

7406 

70 

09/27/90 

1.038 

320.00 

443.00 

1.38 

0.75 

3.63 

4074 

48 

12/07/89 

0.894  < 

1.00 

2.71 

> 

2.71 

> 

1.69 

> 

3.55 

5003 

45 

03/01/89 

1.112 

305.00 

> 

320.00 

> 

1.05 

> 

1.05 

> 

3.53 

7071 

72 

10/25/90 

1.089 

246.00 

495.00 

2.01 

0.94 

> 

3.39 

7320 

70 

09/13/90 

0.915 

320.00 

456.00 

1.43 

0.76 

3.35 

6792 

67 

06/12/90 

0.716 

3.10 

5.77 

1.86 

1.12 

3.31 

8541 

76 

01/03/91 

0.808 

28.30 

59.50 

2.10 

0.03 

3.27 

8349 

75 

11/29/90 

0.890 

293.00 

> 

320.00 

> 

1.09 

0.64 

> 

3.13 

3589 

32 

04/19/89 

0.706 

26.10 

30.80 

1.18 

0.78 

3.04 

8330 

76 

12/13/90 

0.873 

2730.00 

> 

3200.00 

> 

1.17 

1.09 

> 

3.04 

8236 

75 

11/20/90 

1.187 

94.00 

320.00 

3.40 

0.62 

2.95 

7417 

70 

08/23/90 

0.934 

254.00 

> 

320.00 

> 

1.26 

> 

1.26 

> 

2.94 

4864 

65 

05/15/90 

0.725 

267.00 

> 

320.00 

> 

1.20 

0.34 

> 

2.93 

6243 

IP 

11/14/89 

0.803 

840.00 

> 

1000.00 

> 

1.19 

1.14 

> 

2.85 

7925 

75 

11/08/90 

0.943 

2430.00 

> 

3200.00 

> 

1.32 

0.79 

> 

2.83 

8366 

76 

12/13/90 

0.932 

260.00 

477.00 

1.84 

0.76 

2.73 

8685 

76 

01/22/91 

0.801 

100.00 

181.00 

1.81 

1.11 

2.73 

7383 

70 

08/21/90 

0.873 

245.00 

> 

320.00 

> 

1.31 

1.07 

> 

2.68 

7391 

70 

08/21/90 

0.994 

80.00 

185.00 

2.31 

0.40 

2.54 

5005 

45 

03/01/89 

1.078 

320.00 

> 

320.00 

> 

1.00 

> 

1.00 

> 

2.48 

2572 

65 

04/12/90 

0.562 

306.00 

> 

320.00 

> 

1.05 

> 

1.05 

> 

2.47 

6923 

69 

07/24/90 

0.717 

299.00 

> 

320.00 

> 

1.07 

> 

1.07 

> 

2.39 

8368 

76 

12/13/90 

1.020 

300.00 

720.00 

2.40 

0.82 

2.39 

7350 

70 

08/16/90 

0.935 

930.00 

> 

1000.00 

> 

1.08 

0.94 

> 

2.28 

8375 

76 

12/13/90 

0.955 

301.00 

531.00 

1.77 

0.74 

2.28 

7379 

70 

09/18/90 

0.877 

919.00 

> 

1000.00 

> 

1.09 

1.09 

> 

2.25 

7410 

70 

08/23/90 

0.899 

320.00 

> 

320.00 

> 

1.00 

> 

1.00 

> 

2.16 

8318 

76 

12/12/90 

1.047 

2360.00 

> 

3200.00 

> 

1.35 

0.33 

> 

2.15 

6560 

66 

07/10/90 

0.577 

888.00 

> 

1000.00 

> 

1.13 

0.79 

> 

2.02 

5983 

61 

02/01/90 

0.563 

9.38 

16.30 

1.74 

0.88 

1.97 

8262 

76 

12/11/90 

0.779 

855.00 

> 

1000.00 

> 

1.17 

0.90 

> 

1.82 

6153 

62 

01/04/90 

0.622 

1.00 

2.10 

2.10 

1.55 

> 

1.68 

8372 

76 

12/13/90 

1.049 

1000.00 

> 

3200.00 

> 

3.20 

0.44 

1.68 

7368 

70 

08/16/90 

0.949 

919.00 

> 

1000.00 

> 

1.09 

0.74 

> 

1.23 

7017 

69 

09/06/90 

0.937 

289.00 

460.00 

1.59 

0.54 

1.22 

7011 

69 

09/06/90 

1.003 

892.00 

> 

1000.00 

> 

1.12 

0.63 

> 

1.21 

7386 

70 

08/21/90 

0.853 

938.00 

> 

1000.00 

> 

1.07 

0.78 

> 

1.20 

7403 

70 

08/23/90 

0.832 

978.00 

> 

1000.00 

> 

1.02 

0.69 

> 

0.85 

3101 

28 

04/25/89 

0.847 

32.00 

39.40 

1.23 

0.66 

> 

0.66 

5405 

53 

03/28/89 

0.816  < 

1.00 

1.73 

> 

1.73 

- 

1.00 

> 

0.62 

6215 

62 

01/16/90 

0.962 

239.00 

100.00 

0.42 

0.12 

> 

0.25 

3105 

28 

04/25/89 

0.861 

32.00 

35.90 

1.12 

0.67 

0.24 
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New  Drugs  with  25%  Antiviral  Reduction  Levels:  Of  the  6693  actual  single  drug  tests,  560  new 
compounds  demonstrated  moderate  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  25%.  This  represents  around  8.4%  of  the  test  compounds  being  active  at  this  marginal  antiviral 
reduction  level.  In  general,  when  compared  to  the  95%  and  50%  antiviral  activity  categories,  the 
compounds  in  this  (25%)  category  do  not  appear  to  have  any  significant  antiviral  promise  and  probably 
do  not  need  to  be  presently  confirmed  any  further. 
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4. 1.6.3. 


Confirmatory  Assays: 


Some  of  the  compounds  were  sent  to  us  in  more  than  one  separate  drug  shipment.  These 
compounds  were  tested  more  than  once.  Data  from  the  confirmatory  assays  are  summarized  in  Table 
18.  If  a  compound  showed  >50%  reduction  in  CPE  during  this  contract  period,  then  it  was  considered 
a  candidate  for  confirmatory  testing.  The  confirmatory  tests  are  from  active  compounds  picked  up  by 
both  the  VR  and  M  i  l  assay  testing.  Out  of  326  confirmatory  tests,  214  compounds  were  confirmed 
active  during  this  reporting  period  and  the  remaining  112  compounds  gave  conflicting  results.  The 
criteria  for  activity  is  that  the  confirmatory  test  has  to  show  >.25  %  reduction  in  CPE.  Failure  to  confirm 
the  activity  in  these  compounds  was  probably  due  to  differences  during  the  assay  conditions: 

1)  In  confirmatory  assays  the  concentration  range  is  adjusted  to  a  more  accurate  semilog  scale 
to  maximize  the  TAI  window. 

2)  Differences  in  the  "differential”  of  the  two  runs  can  cause  the  compound  to  read  positive  or 
negative,  falsely.  The  variability  in  the  differential  can  cause  false  positive  or  negative  bias  to 
be  introduced  into  the  calculations,  thus  reflecting  the  variability  in  the  maximum  activity  of  the 
compound. 

3)  The  metabolic  rate,  cell  and  virus  load/well,  age,  and  passage  number  of  the  cells  may  cause 
the  above  observed  variability  in  the  confirmatory  results. 

4)  Problems  associated  with  stability  and  storage  of  the  compound  (i.e.,  different  lot  numbers, 
solubility,  light  sensitivity,  hygroscopic,  etc.). 

5)  Problems  associated  with  technical  execution  of  large  numbers  of  plates  by  different 
technicians. 

During  this  reporting  period  the  overall  confirmatory  rate  against  PT  was  66%.  The  conflicting 
results  should  be  retested  at  a  later  date  based  on  the  availability  of  the  compound. 

4. 1.6.4  Recommendations  of  PT-Actives  Based  Upon  the  In  Vitro  Results  with  MTT  Assay  (Vero 
Cells). 

Based  upon  the  in  vitro  results  with  the  MTT  assay  (Vero  cells)  we  recommend  the  following: 

1)  Compounds  with  the  highest  TAI  in  the  95%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  highest  priority  for  further  profile 
studies  and  in  vivo  animal  testing. 

2)  Compounds  with  the  highest  TAI  in  the  50%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  next  highest  priority  for  further 
profile  studies  and  in  vivo  animal  testing. 
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4.1.7  Sandfly  Fever  Virus  fSFh 


The  number  of  single  drug  tests  carried  out  against  SF  during  this  contract  period  is  summarized 
in  yearly  increments  in  Figure  345.  During  this  five-year  period  two  main  in  vitro  antiviral  assay 
protocols  were  implemented: 

1.  A  standard  CPE  inhibition  assay  by  virus  rating  (VR)  (Annual  Report,  December  15, 
1988,  Section  3.2.4). 

2.  Since  November,  1988,  MTT  based-antiviral  assay  format. 


A  total  of  7833  tests  were  performed  during  this  contract  period  using  both  assay  types.  Routine 
testing  was  changed  to  the  MTT-assay  format  to  improve  the  efficiency  and  quality  of  the  primary 
screening  program  in  addition  to  being  more  cost-effective.  Ribavirin  (AVS-0001)  was  tested  in  each 
standard  virus  rating  (VR)  CPE-inhibition  assay  as  a  positive  control  compound.  Results  of  these  positive 
controls  (VR  tests)  were  used  as  a  guideline  to  assess  the  quality  of  each  assay. 

After  the  testing  was  converted  to  the  MTT-assay  format,  we  performed  a  total  of  414  control 
compound  assays  with  Ribavirin  during  the  last  26  months  of  the  contract  period.  During  this  time  610 
tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  Three  hundred  twenty- 
two  (322)  tests  were  considered  unsatisfactory  based  on  the  criteria  of  the  quality  controls  set  during  this 
reporting  period.  The  rest,  totaling  4614  were  actual  single  drug  MTT-assays.  The  total  number  of 
MTT-assays  (5960)  tested  during  the  last  two  years  represents  a  218%  increase  (improvement)  in  the  total 
testing  output  as  compared  to  the  total  of  1873  tests  performed  during  the  first  3  years  of  this  contract. 

Out  of  the  6487  accepted  single  drug  tests,  566  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  around  9%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  SF-virus.  The  remainder,  592 1  compounds  (91  %),  were  considered  inactive  with 
both  assay  protocols  (Figure  36). 


IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE  AGAINST 


Status 

Number  Active 
Number  Inactive 

Yearly  Total  (Accepted 
Single  Drug  Tests) 


m 

139 


718 


Hi 

877 


m s 

1873 


zm 

2741 


*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  36 


> 


Five-Year 

Totals  * 

528  * 
5820  - 

6348  * 
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4. 1.7.1  SF-Oualitv  Controls:  Two  positive  control  compounds  (Ribavirin  and  2-Thio-6  Azauridine) 
were  used  in  the  daily  assay  sets  as  antiviral  activity  quality  controls.  The  antiviral  performance  of  the 
unknown  compounds  is  compared  to  that  of  the  positive  control  compounds.  Compounds  with  equal  to 
of  better  antiviral  potency  are  considered  active  and  are  worthy  of  further  in  vitro  profile  studies  and  in 
vivo  testing. 

4. 1.7. 1.1  Antiviral  Activity  of  Ribavirin  vs  SF  Virus:  A  summary  of  the  antiviral  and  cytotoxicity 
performance  of  the  primary  control  compound,  AVS-0001  (Ribavirin)  is  presented  in  Figure  37-A  for 
226  tests  performed  during  November,  1989  through  January,  1991. 

Control  Comnound-Antiviral  Performance:  Ribavirin  (AVS-0001)  has  been  the  sole  control 
compound  against  SF  in  these  MTT-assay  screens.  The  mean  and  median  antiviral  inhibition  and 
cytotoxicity  patterns  of  the  positive  control  drug  (Ribavirin)  are  illustrated  in  Figure  37-A. 

The  226  control  tests  performed  with  Ribavirin  gave  a  mean  Total  Antiviral  Index  (TAI)  of 
33.5%  (SD  ±  13.93)  and  the  median  value  was  31.28%.  The  TAI  measures  the  overall  antiviral 
effectiveness  of  the  compound  and  it  ranged  from  -0.80  -  73  %  during  this  period.  The  mean  Selectivity 
Index  (SI)  was  15.33  (SD  ±  15.89)  and  the  median  SI  value  was  10.79,  indicating  moderate  antiviral 
selectivity  for  Ribavirin  against  SF  virus.  SI  ranged  from  -0  -  109  during  this  period.  However,  the 
closeness  of  the  mean  and  median  values  indicate  that  the  present  execution  of  the  SOP  is  consistent  and 
repeatable. 

The  mean  Antiviral  Index  25%  (AI25)  value  was  40.9  (SD  ±  47.5).  The  median  AI25  value  was 
25.5  (range  0  -  320).  The  mean  Antiviral  Index  50%  (AIjq)  was  24.38  (SD  ±  17.9)  with  a  median  of 
19.21  (range  0  -  >  109).  The  mean  Antiviral  Index  95%  (AI95)  was  2.2  (SD  ±  5.0),  with  a  median 
of  0  (range  0  -  36.22).  This  indicates  that  the  control  compound.  Ribavirin,  does  not  consistently  reach 
95%  antiviral  reduction  levels. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  7.37  /tg/ml  (SD  ±  4.95).  The 
median  IC25  value  was  5.72  /tg/ml  (range  =  0  -  30.0  /ig/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (ICjq)  was  17.76  jig/ml  (SD  ±  11.81).  The  median  IC50  value  was  15.65  /tg/ml 
(range  =  0  -  79.6  /tg/ml).  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC95)  was  9.81  /tg/ml 
(SD  ±  21.66).  The  median  IC95  value  was  0  /tg/ml  (range  from  0  -  94.5  /tg/ml).  This  discrepancy 
indicates  that  the  control  compound  Ribavirin  does  not  consistently  reach  95%  reduction  levels.  During 
this  reporting  period,  the  highest  starting  concentration  of  Ribavirin  (100  /tg/ml)  was  increased  from 
previous  high  dose  of  100  to  320  /tg/ml  to  properly  evaluate  the  maximum  antiviral  effect  of  Ribavirin. 


The  average  maximum  antiviral  inhibitory  level  of  226  Ribavirin  tests  (Figure  37-a>  was  reached 
at  32  /ig/nd  of  the  compound  with  75%  antiviral  effect.  Maximum  antiviral  effect  (-80%)  was  found 
with  a  simultaneous  -5%  cytotoxic  suppression.  Above  (100  /tg/ml)  concentration  Ribavirin  starts  to 
lose  its  antiviral  potency  (-30%)  at  320  /ig/ml  while  simultaneously  the  Ribavirin  becomes  maximally 
toxic  (-45%). 
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Figure  37-A 

Average  Antiviral  and  Cytotoxicity  Values  for  226  Positive  Control  Compound  Tests 
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4. 1.7. 1.2  Maximum  Antiviral  Effect  of  Ribavirin  vs  SF  Virus:  Since  the  metabolic  activity  of  the 
cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring  the 
maximum  antiviral  effect  of  the  control  compound  Ribavirin.  This  demonstrated  the  amount  of  infectious 
virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  38-A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  226  control  compound  assays  for  Ribavirin.  The  results  indicate  that  the  average  maximum 
antiviral  reduction  obtained  with  the  present  SOP  is  around  80%  (SD  ±  14.30)  reduction  levels.  The 
maximum  reduction  levels  vary  from  16  - 100%  but  remain  quite  consistently  around  the  median  of  81  %. 
The  assay  control  values  give  a  shifted  half-bell-shaped  distribution  curve  toward  the  maximum  100% 
reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound  in  the 
SF-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Ribavirin  versus  the 
SF  virus  was  set  at  50%  reduction  level.  All  assays  in  which  Ribavirin  did  not  meet  this  accepted  quality 
control  level  (>,50%)  were  rejected  (i.e.,  322  unsatisfactory  tests). 

Ribavirin  is  active  in  vitro  against  SF  virus  and  functions  as  a  reasonable  quality  control 
compound.  On  the  other  hand,  regardless  of  the  performance  of  the  SF-quality  control  drug  Ribavirin, 
around  165  other  compounds  have  equal  or  better  antiviral  activity  against  SF  virus  than  AVS-0001.  (See 
95%  and  50%  reduction  summaries). 

VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 


PERCENT  CPE  REDUCTION 

Figure  38-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  226  Control  Tests. 
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4.1.7. 1.3 


SF-Control  Compound-Cvtotoxicitv  Performance:  The  226  cytotoxicity  values  of  the  positive 
control  compound  Ribavirin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25%  (TC25) 
was  176.52  /ig/ml  (SD  ±  94.76)  and  the  median  was  165  /ig/ml  (range  of  0.78  -  320  fig/ ml).  The  mean 
cell  Toxic  Concentration  50%  (TC50)  value  was  290.7  fig/ ml  (SD  ±  48.00)  and  the  median  was  320 
/ig/ml  (range  of  96-320  /ig/ml).  The  mean  cell  Toxic  Concentration  95%  (TC95)  value  was  320  (SD 
±  0)  and  the  median  was  320  (range  of  320-320  /ig/ml).  This  discrepancy  indicates  that  the  control 
compound  Ribavirin  does  not  consistently  reach  95%  cytotoxicity  levels. 

As  can  be  seen  from  Figure  37-A,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  100  /ig/ml  and  the  maximum  toxicity  has  not  been  reached  at  320  /ig/ml.  Further 
increase  of  the  concentration  of  Ribavirin  would  be  needed  to  properly  evaluate  the  maximum  cytotoxicity 
of  Ribavirin. 

Also,  Figure  37-A  indicates  that  when  the  cytotoxicity  reaches  - 10%  at  100  /ig/ml,  the  control 
compound  (Ribavirin)  has  reached  simultaneously  its  maximum  antiviral  effect  (80%).  The  cytotoxic 
effect  of  Ribavirin  is  insignificant  between  1  and  100  /tg/ml.  The  average  cytotoxicity  reached  ~45% 
at  320  /ig/ml,  which  is  the  highest  Ribavirin  concentration  tested. 

Ribavirin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  However,  the 
TC25  and  TC5o  toxicity  could  not  be  consistently  achieved  with  the  100  /ig/ml  concentration  of  Ribavirin. 
Therefore,  a  readjustment  to  320  /ig/ml  (as  being  the  highest  Ribavirin  concentration  tested)  was  done 
during  this  reporting  period.  However,  at  this  concentration  (320  /ig/ml)  the  TC^  and  TC9S  cannot  yet 
be  measured  consistently. 
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4.1. 7.1.4  SF- Assay  Plate  Quality  Controls:  Cell  Load  and  Virus  Load  Parameters  (Ribavirin):  The 
MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large-scale  antiviral 
testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily  assays.  Equal  numbers 
of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily  was 
monitored.  A  sample  of  the  plate  variation  controls  for  the  period  of  November,  1989  through  January, 

1991,  is  presented  in  Figures  39-A,  40-A  and  41-A. 

SF-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  226  control  assays  is  plotted  in  Figure  39-A.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  of  1.030  (SD  ±  0.160)  with  a  median  of  1.010  (range  of  0.681  -  1.566).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

SF-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  226  control  assays  is  presented  in  Figure  40-A.  The  results  indicate  that  the 
average  virus  load  O.D.  reading  reached  a  mean  of  0.250  (SD  ±  0. 1 10  with  a  median  of  0.240  (range 
of  0.018  -0.646).  This  demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of 
virus  (32  TCIDjq)  is  administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 

SF-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  226  control  assays  is  provided  in  Figure  41-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.780  (SD  ±  0.162)  with  a  median  of  0.763  (range  0.480  - 
1.456).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  78%  measurement 
accuracy. 

VARIATION  OF  THE  CELL  (LOAD)  CONTROLS  VARIATION  OF  THE  VIRUS  (LOAD)  CONTROLS 


SF  VIRUS  -  VS  ~  RIBAVIRIN  sr  virus  ..  vs  ..  riravirim 


Figure  39-A  Future  40-A 


I 


VARIATION  OF  THE  TEST  DIFFERENTIAL 
SF  VIRUS  --  VS  -  RIBAVIRIN 
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OPTICAL  DENSITY 


Figure  41-A 
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4.1.7. 1.1  Antiviral  Activity  of  AVS-6724  (2-Thio-6-Azauridine)  vs  SF  Virus:  A  summary  of  the 
antiviral  and  cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thio-6-Azauridine) 
is  presented  in  Figure  37-B  for  42  tests  performed  during  November,  1989  through  January,  1991. 

Control  Compound-Antiviral  Performance;  2-Thio-6-Azauridine  (AVS-6724)  has  been  tested  as 
a  possible  control  compound  against  SF  in  these  MTT-assay  screens.  The  mean  and  median  antiviral 
inhibition  and  cytotoxicity  patterns  of  this  second  positive  control  drug  are  illustrated  in  Figure  37-B. 

The  42  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Total  Antiviral  Index 
(TAI)  of  17.10%  (SD  ±  12.40)  and  the  median  value  was  14.30%.  The  TAI  measures  the  overall 
antiviral  effectiveness  of  the  compound  and  it  ranged  from  -0  -  50.23%  during  this  period.  The  mean 
Selectivity  Index  (SI)  was  5.34  (SD  ±  7.70)  and  the  median  SI  value  was  3.40,  indicating  moderate 
antiviral  selectivity  for  2-Thio-6-Azauridine  against  SF  virus.  The  SI  ranged  from  —0  -  45.73  during 
this  period.  However,  the  closeness  of  the  mean  and  median  values  indicate  that  the  present  execution 
of  the  SOP  is  consistent  and  repeatable. 

The  mean  Antiviral  Index  25%  (AI25)  value  was  8.80  (SD  ±  11.70).  The  median  AI25  value 
was  5.20  (range  0.150  -  71.53).  The  mean  Antiviral  Index  50%  (AI^  was  11.00  (SD  ±  10.5)  with 
a  median  of  9.20  (range  0  -  51.58).  The  mean  Antiviral  Index  95%  (AI^  was  1.10  (SD  ±  3.20),  with 
a  median  of  0  (range  0-11 .53).  This  indicates  that  the,  2-Thio-6-Azauridine,  does  not  consistently  reach 
95%  antiviral  reduction  levels. 

The  mean  Antiviral  Inhibitory  Concentration  25%  (IC25)  was  4.90  /xg/ml  (SD  ±  2.30).  The 
median  IC^  value  was  4.60  /xg/ml  (range  =  1.24  -  12.80  /xg/ml).  The  mean  Antiviral  Inhibitory 
Concentration  50%  (ICjq)  was  6.00  /xg/ml  (SD  ±  5.40).  The  median  ICjo  value  was  5.90  /xg/ml  (range 
=  0  -  26.80  /xg/ml).  The  mean  Antiviral  Inhibitory  Concentration  95%  (IC^)  was  1.50  /xg/ml  (SD 
±  4.80).  The  median  IC95  value  was  0  /xg/ml  (range  from  0  -  26.2  /xg/ml).  This  discrepancy  indicates 
that  the  2-Thio-6-Azauridine  does  not  consistently  reach  95%  reduction  levels.  During  this  reporting 
period,  the  highest  starting  concentration  of  2-Thio-6-Azauridine  (320  /xg/ml)  was  varied  to  properly 
evaluate  the  maximum  antiviral  effect  of  2-Thio-6-Azauridine.  The  best  window  appears  to  be  from  a 
high  concentration  of  100  /xg/ml  to  a  low  concentration  of  0.320  /xg/ml  in  six  1/2  log^  increments.  (See 
Figure  37-B).  At  this  scale  (0.32  -  100  /xg/ml)  all  important  antiviral  (IC^,  IC50,  IC95  and  TAI) 
parameters  are  measured  as  well  as  all  important  cytotoxicity  parameters  (TCy,  TC50,  except  TC95)  as 
also  indicated. 

The  average  maximum  antiviral  inhibitory  level  of  42,  2-Thio-6-Azauridine,  tests  (Figure  37-B) 
was  reached  at  10  /xg/ml  of  the  compound  with  70%  antiviral  effect.  Maximum  antiviral  effect  (-70%) 
was  found  with  a  simultaneous  -5%  cytotoxic  suppression.  Above  10  /xg/ml  concentration,  2-Thio-6- 
Azauridine  starts  to  lose  its  antiviral  potency  (— 10%)  at  320  /xg/ml,  while  simultaneously  the  2-Thio-6- 
Azauridine  becomes  maximally  toxic  (-70%)  with  increasing  cytotoxicity. 
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Figure  37-B 

Average  Antiviral  and  Cytotoxicity  Values  for  42  Positive  Control  Compound  Tests 
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4. 1 .7. 1 .2  Maximum  Antiviral  Effect  of  2-Thio-6-Azauridine  vs  SF  Virus:  Since  the  metabolic  activity 
of  the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring 
the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This  demonstrated  the 
amount  of  infectious  virus  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  38-B)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  42  control  compound  assays  for  2-T7iio-6-Azauridine.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  70%  (SD  ±  18.70)  reduction 
levels.  The  maximum  reduction  levels  vary  from  40  -  100%  but  remain  quite  consistently  around  the 
median  of  72%.  The  assay  control  values  give  a  s’  ifted  half-bell-shaped  distribution  curve  toward  the 
maximum  100%  reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of  the  control 
compound  in  the  SF-MTT  assay. 

Recommendations; 

Based  upon  the  data  obtained  in  parallel  studies  with  Ribavirin,  we  recommend  that  2-Thio-6- 
Azauridine  (AVS  #6724)  will  be  used  as  a  second  control  compound  against  SF  virus.  It’s  overall 
performance  is  slightly  poorer  than  the  present  control.  Ribavirin.  However,  it  is  readily  available  from 
Sigma  Chemical  Company,  it  is  inexpensive  and  works  at  -5  -  10-fold  lower  concentrations  than 
Ribavirin. 


VARIATION  OF  THE  MAXIMUM  ANTIVIRAL  EFFECT 
SF  VIRUS  -  VS  -  2-THIO-6-AZAURIDINE 


PERCENT  CPE  REDUCTION 


Figure  38-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  42  Control  Tests. 
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4.1.7. 1.3 


SF-Control  Compound-Cvtotoxicitv  Performance:  The  42  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 

.  25%  (TC25)  was  31.10  /xg/ml  (SD  ±  53.30)  and  the  median  was  25.5  /xg/ml  (range  of  0.81  -  >  100 

/xg/ml).  The  mean  cell  Toxic  Concentration  50%  (TC50)  value  was  73.80  /xg/ml  (SD  ±  27.40)  and  the 

*  median  was  84.60  /xg/ml  (range  of  21  -  >  100  /xg/ml).  The  mean  cell  Toxic  Concentration  95%  (TC^j) 

•  value  was  147. 10  (SD  ±  91.40)  and  the  median  was  100  (range  of  100  -  320  /xg/ml).  This  discrepancy 
indicates  that  the  control  compound  2-Thio-6-Azauridine  does  not  consistently  reach  95%  cytotoxicity 

'  levels. 


As  can  be  seen  from  Figure  37-B,  the  toxicity  starts  to  become  measurable  above  the 
concentration  of  10  /xg/ml  and  the  maximum  toxicity  has  not  been  reached  at  320  /xg/ml.  Further 
increase  of  the  concentration  of  2-Thio-6-Azauridine  would  be  needed  to  properly  evaluate  the  maximum 
cytotoxicity  of  2-Thio-6-Azauridine. 

Also,  Figure  37-B  indicates  that  when  the  cytotoxicity  reaches  - 10%  at  10  /xg/ml,  the  control 
compound  (2-Th io-6- Azaur id ine)  has  reached  simultaneously  its  maximum  antiviral  effect  (70%).  The 
cytotoxic  effect  of  2-Thio-6-Azauridine  is  insignificant  between  1  and  10  /xg/ml.  The  average  cytotoxicity 
reached  -70%  at  320  /xg/ml,  which  is  the  highest  2-Thio-6-Azauridine  concentration  tested. 

2-Thio-6-Azauridine  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth. 
However,  the  TC25  and  TC30  toxicity  could  be  consistently  achieved  with  the  100  /xg/ml  concentration 
of  2-Thio-6-Azauridine.  Therefore,  a  readjustment  to  320  /xg/ml  as  being  the  highest  2-Thio-6-Azauridine 
concentration  tested  is  not  needed.  However,  at  this  concentration  (320  /xg/ml)  the  TC95  cannot  yet  be 
measured  consistently. 
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4.1. 7.1.4  SF- Assay  Plate  Quality  Controls:  Cell  Load  and  Virus  Load  Parameters  2-Thfo-6- 
Azauridinc:  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large- 
scale  antiviral  testing  is  dependent  upon  the  uniformity  cf  the  test  plates  produced  for  the  daily  assays. 
Equal  loads  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily 
was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through 
January,  1991  is  presented  in  Figures  39-B,  40-B,  and  41-B. 

SF-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  42  control  assays  is  plotted  in  Figure  39-B.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  of  0.990  (SD  ±  0.160)  with  a  median  of  1.000  (range  of  0.420  -  1.240).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

SF-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  42  control  assays  is  presented  in  Figure  40-B.  The  results  indicate  that  the  average 
virus  load  O.D.  reading  reached  a  mean  of  0.300  (SD  ±  0. 120  with  a  median  of  0.300  (range  of  0.090  - 
0.650).  This  demonstrates  that  a  good  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32 
TCIDjg)  is  administered  on  the  cell  monolayer  with  very  consistent  viral  CPE  results. 

SF-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  42  control  assays  is  provided  in  Figure  41-B.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.690  (SD  ±  0.170)  with  a  median  of  0.720  (range  0.103  - 
0.965).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  72%  measurement 
accuracy. 


VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 
SF  VIRUS  -  VS  ~  2-THIO-4-AZAURIDINE 


».«  *.J  *.1  M  M  |  |.|  |.j 


OPTICAL  DENSITY 


VARIATION  OF  THE  VIRUS  (LOAD)  CONTROLS 
„  SF  VIRUS  -  VS  --  2-THIO-6-AZAURIDINE 
>  »l 


OPTICAL  DENSITY 


Figure  39-B 


Figure  40-B 


> 

u 

z 

fa) 

3 

O’ 

fa) 

as 

be 


VARIATION  OF  THE  TEST  DIFFERENTIAL 
“f  SF  VIRUS  ~  VS  -  2-THIO-6-AZAURIDINE 


«.l 


OPTICAL  DENSITY 


Figure  41-B 
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4. 1.7.2 


New  Drugs  with  95%  Antiviral  Reduction  Levels:  Out  of  the  6487  actual  single  drug  tests,  95 
new  compounds  demonstrated  excellent  antiviral  activity,  having  antiviral  reduction  values  of  equal  to 
or  better  than  95%.  This  represents  around  1.5%  of  the  test  compounds  being  active  at  this  excellent 
reduction  level.  These  compounds  are  summarized  in  Table  19  according  to  the  highest  Total  Antiviral 
Index  (TAI).  Compound  AVS-5580  demonstrated  the  greatest  in  vitro  promise,  having  a  TAI  of  97% 
and  Selectivity  Index  (SI)  of  >313.  The  next  22  compounds  demonstrated  excellent  antiviral  activity 
with  TAI’s  greater  than  50%  and  SI  values  that  ranged  from  <  1  -  >  320.  Forty  other  compounds 
demonstrated  good  antiviral  activity,  having  TAI’s  that  range  from  25  -48%  and  SFs  from  <1  -  18. 
The  rest  (32)  compounds  had  only  moderate  activity  with  TAI’s  ranging  from  5-24  and  Si’s  that  ranged 
from  0.03  to  5.2. 

It  is  worthwhile  to  note  that  compounds  received  in  shipment  number  62  were  mostly  colored 
(Table  19).  Therefore  those  compounds  appearing  in  the  95%  active  category  from  shipment  number 
62  should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the 
MTT  assay. 
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Sabi*  19 


AVS  Compounds  Active  Against  Sandfly  Virus  (SF)  at  AI95  Laval 


AVS 

Ship¬ 

Teat 

Diff- 

Virus 

Ho. 

ment/ 

Date 

rntl. 

ZC  95 

TC  95 

AI  95 

SI 

TAI 

SP 

5580 

54 

05/02/89 

1.130 

789.00 

> 

100000 

> 

127.00 

> 

313.00 

> 

97.22 

SF 

5278 

52 

03/21/89 

0.753 

23.90 

> 

320.00 

> 

13.40 

> 

174.00 

> 

79.93 

SP 

5291 

52 

03/21/89 

0.285 

8.55 

> 

320.00 

> 

37.40 

> 

217.00 

> 

69.04 

SF 

1644 

64 

05/03/90 

0.804 

28.00 

> 

1000.00 

> 

35.78 

68.37 

> 

68.54 

SF 

4452 

44 

08/16/89 

0.609 

21.10 

> 

320.00 

> 

15.15 

88.98 

> 

68.43 

SF 

4871 

61 

11/29/89 

0.873 

29.40 

> 

1000.00 

> 

34.04 

45.46 

> 

64.94 

SF 

6417 

66 

07/06/90 

0.845 

29.10 

> 

1000.00 

> 

34.38 

49.71 

> 

64.86 

SF 

5241 

52 

12/14/89 

0.527 

28.70 

966.00 

33.69 

45.88 

64.58 

SF 

4796 

46 

01/12/89 

0.639 

8.10 

> 

320.00 

> 

39.50 

94.70 

> 

62.20 

SF 

5250 

52 

03/14/89 

0.179 

86.70 

> 

320.00 

> 

3.69 

> 

320.00 

> 

60.23 

SF 

4855 

61 

11/29/89 

0.831 

29.60 

> 

320.00 

> 

10.80 

> 

21.49 

> 

59.59 

SF 

5643 

57 

08/16/89 

0.690 

31.40 

> 

320.00 

> 

10.20 

> 

24.77 

> 

54.56 

SF 

4611 

65 

07/06/90 

0.857 

277.00 

> 

1000.00 

> 

3.61 

62.74 

> 

54.23 

SF 

2320 

53 

04/11/89 

0.598 

13.90 

> 

320.00 

> 

23.00 

49.00 

> 

54.10 

SF 

6714 

67 

07/12/90 

0.881 

409.00 

> 

1000.00 

> 

2.44 

> 

22.43 

> 

53.52 

SF 

4763 

44 

11/02/88 

0.937 

68.40 

> 

320.00 

> 

4.68 

0.37 

> 

52.59 

SF 

5040 

GABSN 

02/08/90 

0.533 

280.00 

> 

3200.00 

> 

11.41 

28.63 

> 

52.11 

SF 

0217 

33 

04/19/89 

0.739 

79.60 

> 

320.00 

> 

4.02 

> 

24.40 

> 

51.36 

SF 

4822 

48 

12/14/89 

0.583 

8.03 

> 

320.00 

> 

39.84 

25.63 

> 

51.00 

SF 

4465 

45 

12/06/88 

0.866 

192.00 

> 

320.00 

> 

1.66 

> 

19.80 

> 

50.81 

SF 

0206 

4 

12/05/89 

0.626 

89.20 

> 

1000.00 

> 

11.21 

18.43 

> 

50.77 

SF 

5067 

48 

12/14/89 

0.559 

155.00 

> 

1000.00 

> 

6.47 

24.62 

> 

49.90 

SF 

5075 

48 

03/01/89 

0.743 

65.20 

> 

320.00 

> 

4.91 

> 

19.40 

> 

49.75 

SF 

5137 

57 

08/16/89 

0.536 

44.30 

309.00 

6.97 

13.44 

> 

48.27 

SF 

5601 

62 

12/05/89 

0.664 

298.00 

> 

1000.00 

> 

3.35 

17.74 

> 

47.66 

SF 

4991 

51 

03/14/89 

0.155 

31.60 

340.00 

10.80 

6.36 

> 

46.17 

SF 

1217 

52 

03/15/89 

0.663 

74.10 

> 

320.00 

> 

4.32 

9.12 

44.43 

SF 

5058 

62 

12/05/89 

0.570 

289.00 

> 

1000.00 

> 

3.46 

> 

8.67 

> 

44.29 

SF 

4427 

44 

03/29/89 

0.810 

2.91 

75.70 

26.00 

9.24 

> 

43.67 

SF 

6986 

68 

08/07/90 

0.596 

88.10 

963.00 

10.93 

15.97 

41.73 

SF 

4757 

44 

11/02/88 

1.098 

222.00 

> 

320.00 

> 

1.44 

> 

6.39 

> 

41.63 

SF 

5138 

57 

08/16/89 

0.536 

93.80 

1000.00 

10.66 

9.46 

> 

40.15 

SF 

7084 

72 

08/30/90 

0.718 

8.32 

96.30 

11.57 

12.21 

> 

38.97 

SF 

5271 

52 

12/14/89 

0.608 

282.00 

> 

1000.00 

> 

3.54 

12.65 

38.74 

SF 

4939 

51 

03/07/89 

0.842 

10.00 

83.80 

8.38 

> 

10.80 

> 

37.32 

SF 

3802 

35 

09/12/89 

0.786 

0.30 

> 

10.00 

> 

33.49 

5.51 

> 

37.07 

SF 

4934 

51 

03/07/89 

0.836 

2.98 

80.00 

26.90 

15.40 

> 

36.63 

SF 

4438 

44 

04/05/89 

0.615 

8.22 

30.70 

3.73 

4.13 

> 

36.13 

SF 

7083 

72 

08/30/90 

0.718 

31.10 

304.00 

9.78 

10.22 

> 

35.95 

SF 

4753 

44 

12/14/89 

0.547 

2.94 

30.50 

10.37 

6.89 

35.50 

SF 

8271 

76 

12/12/90 

0.803 

280.00 

979.00 

3.50 

6.33 

> 

35.25 

SF 

6315 

63 

10/04/90 

0.718 

3.16 

30.90 

9.78 

8.79 

> 

34.13 

SF 

4071 

62 

12/05/89 

0.622 

302.00 

> 

1000.00 

> 

3.31 

10.47 

> 

33.61 

SF 

6977 

68 

08/02/90 

0.736 

89.00 

309.00 

3.47 

5.07 

> 

32.48 

SF 

6788 

67 

07/12/90 

0.800 

947.00 

> 

1000.00 

> 

1.06 

0.27 

> 

32.16 

SF 

7092 

72 

10/25/90 

0.569 

1070.00 

> 

1000.00 

> 

0.94 

0.03 

> 

32.11 

SF 

3688 

32 

11/10/88 

1.011 

95.40 

> 

320.00 

> 

3.36 

8.33 

> 

31.82 

SF 

6209 

62 

01/16/90 

0.990 

291.00 

> 

320.00 

> 

1.10 

> 

2.55 

> 

31.54 

SF 

7085 

72 

08/30/90 

0.674 

9.06 

100.00 

11.03 

6.44 

30.82 

SF 

4747 

44 

11/01/88 

0.853 

27.50 

96.60 

3.52 

7.16 

30.80 

SF 

5532 

56 

08/09/89 

0.697 

293.00 

966.00 

3.30 

3.70 

> 

30.01 

SF 

2275 

53 

04/11/89 

0.721 

86.70 

> 

320.00 

> 

3.69 

6.75 

29.77 

SF 

6477 

66 

07/10/90 

0.690 

28.30 

288.00 

10.15 

6.08 

> 

28.71 

SF 

6482 

66 

07/10/90 

0.690 

28.70 

97.30 

3.39 

4.60 

> 

28.03 

SF 

1645 

33 

11/01/90 

0.873 

29.60 

> 

100.00 

> 

3.38 

5.43 

> 

27.60 

SF 

5498 

53 

04/18/89 

1.058 

287.00 

> 

320.00 

> 

1.11 

> 

2.94 

> 

27.25 

SF 

5905 

61 

10/31/89 

0.821 

3.20 

30.30 

9.47 

> 

8.06 

> 

27.06 
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Table  19  (Cont'd) 


AVS 

Ship¬ 

Teat 

Diff- 

Virus 

NO. 

ment# 

Date 

rntl. 

IC  95 

TC  95 

AZ  95 

SI 

TAI 

SF 

4990 

51 

03/14/89 

0.155  < 

1.00 

198.00 

> 

198.00 

> 

4.52 

> 

26.19 

SF 

4240 

39 

09/12/89 

0.614 

9.70 

30.90 

3.18 

5.69 

25.90 

SF 

6194 

62 

01/31/90 

0.650 

290.00 

> 

320.00 

> 

1.10 

> 

2.64 

> 

25.76 

SF 

6184 

62 

01/09/90 

0.631 

283.00 

> 

320.00 

> 

1.13 

> 

3.51 

> 

25.70 

SF 

6179 

62 

01/09/90 

0.728 

28.70 

96.60 

3.36 

4.50 

25.54 

SF 

6202 

62 

01/31/90 

0.663 

294.00 

> 

320.00 

> 

1.09 

> 

2.35 

> 

24.85 

SF 

2453 

64 

03/13/90 

0.494 

9.18 

30.90 

3.36 

3.63 

> 

23.92 

SF 

6837 

68 

08/02/90 

0.711 

89.60 

306.00 

3.41 

3.16 

23.76 

SF 

7087 

72 

10/02/90 

0.742 

9.30 

> 

100.00 

> 

10.75 

4.04 

23.48 

SF 

5253 

52 

03/15/89 

0.644 

2.62 

29.80 

11.40 

> 

4.81 

> 

23.45 

SF 

5495 

53 

04/18/89 

1.086 

2.83 

> 

320.00 

> 

113.00 

> 

5.16 

> 

23.12 

SF 

6225 

62 

11/01/90 

0.791 

295.00 

966.00 

3.27 

3.40 

> 

23.09 

SF 

6195 

62 

12/05/90 

0.583 

287.00 

963.00 

3.35 

4.09 

22.90 

SF 

7086 

72 

08/30/90 

0.674 

2.91 

29.90 

10.26 

4.94 

> 

21.69 

SF 

6214 

62 

01/16/90 

1.024 

302.00 

> 

320.00 

> 

1.06 

> 

1.79 

> 

20.87 

SF 

8370 

76 

12/13/90 

0.778 

320.00 

2260.00 

7.05 

4.06 

20.33 

SF 

6219 

62 

11/01/90 

0.791 

286.00 

> 

320.00 

> 

1.12 

> 

3.06 

> 

20.26 

SF 

6217 

62 

01/16/90 

0.777 

302.00 

> 

320.00 

> 

1.06 

> 

1.79 

> 

20.06 

SF 

6976 

68 

09/13/90 

0.709 

90.60 

308.00 

3.39 

2.48 

19.75 

SF 

5531 

56 

08/09/89 

0.697 

96.00 

320.00 

3.33 

3.05 

> 

19.69 

SF 

6979 

68 

08/07/90 

0.665 

315.00 

966.00 

3.07 

3.16 

19.32 

SF 

7032 

69 

07/31/90 

0.617 

290.00 

> 

320.00 

> 

1.10 

> 

2.68 

> 

18.27 

SF 

7457 

73 

09/20/90 

0.706 

3.02 

27.90 

9.24 

3.46 

> 

17.22 

SF 

6197 

62 

01/31/90 

0.646 

301.00 

> 

320.00 

> 

1.06 

> 

1.86 

> 

16.97 

SF 

4754 

44 

11/02/88 

1.195 

2.95 

9.66 

3.27 

3.43 

> 

16.63 

SF 

7042 

69 

07/31/90 

0.500 

94.20 

309.00 

3.28 

2.82 

15.92 

SF 

7049 

69 

08/02/90 

0.756 

296.00 

> 

320.00 

> 

1.08 

> 

2.19 

> 

15.67 

SF 

7073 

72 

10/25/90 

0.447 

312.00 

986.00 

3.16 

2.66 

> 

15.48 

SF 

6207 

62 

10/30/90 

0.720 

302.00 

966.00 

3.20 

2.74 

15.08 

SF 

7458 

73 

09/20/90 

0.706 

2.96 

9.61 

3.24 

2.82 

> 

14.86 

SF 

6198 

62 

01/31/90 

0.646 

300.00 

> 

320.00 

> 

1.07 

> 

1.91 

> 

14.47 

SF 

6201 

62 

01/31/90 

0.663 

302.00 

> 

320.00 

> 

1.06 

> 

1.79 

> 

13.78 

SF 

7430 

70 

08/29/90 

0.781 

300.00 

> 

320.00 

> 

1.07 

> 

1.94 

> 

11.23 

SF 

7003 

69 

07/26/90 

0.716 

301.00 

> 

320.00 

> 

1.06 

> 

1.86 

> 

11.10 

SF 

5242 

52 

03/08/89 

1.035 

300.00 

> 

320.00 

> 

1.07 

> 

1.91 

> 

10.88 

SF 

7418 

70 

08/23/90 

0.743 

302.00 

> 

320.00 

> 

1.06 

> 

1.81 

> 

9.00 

SF 

4074 

48 

12/07/89 

0.524  < 

1.00 

26.50 

> 

26.50 

> 

1.89 

> 

6.22 

SF 

7023 

69 

07/31/90 

0.749 

302.00 

88.30 

0.29 

0.03 

> 

5.04 
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New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  6487  actual  single  drug  tests,  283 
new  compounds  demonstrated  good  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  50%.  This  represents  around  4.4%  of  the  test  compounds  being  active  at  this  good  antiviral 
reduction  level.  These  compounds  are  summarized  in  Table  20  according  to  the  highest  Total  Antiviral 
Index  (TAI).  AVS-5277,  2951  and  4098  demonstrated  the  best  TAI  of  63,  52  and  47%  and  SI  is  of 
>  150.  Twenty  other  compounds  demonstrated  moderate  antiviral  activity,  having  TAI’s  that  ranged 
from  31-43%  and  Si’s  from  3  - 173.  The  rest  (260  compounds)  showed  marginal  antiviral  activity  with 
TAI’s  that  ranged  from  <  1  to  29%  and  Si’s  from  <  1  -  >  320. 

It  is  worthwhile  to  note  (Table  20)  that  compounds  received  in  shipment  number  62  were  mostly 
colored.  Therefore  those  compounds  appearing  in  the  50%  active  category  from  shipment  number  62 
should  be  interpreted  with  caution,  since  colored  compounds  create  false  positive  readings  with  the  MTT 
assay. 
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Table  20 


AVS  Compounds  Active  Against  Sandfly  Virus  (SP>  at  AXjq  Laval 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Data 

rntl. 

ZC  50 

TC  50 

AI  50 

SI 

TAI 

SF 

5277 

52 

12/14/89 

0.527 

6.26 

> 

1000.00 

> 

159.87 

> 

159.87 

> 

63.70 

SP 

2951 

26 

09/07/89 

0.658 

0.21 

> 

32.00 

> 

151.74 

> 

151.74 

> 

51.85 

SP 

4098 

37 

02/24/89 

1.041 

0.00 

> 

0.00 

> 

201.00 

> 

201.00 

> 

47.49 

SP 

1019 

28 

03/06/90 

0.575 

2.24 

> 

100.00 

> 

44.59 

26.67 

> 

43.49 

SP 

5794 

59 

10/10/89 

0.542 

34.50 

> 

320.00 

> 

9.28 

> 

9.28 

> 

42.19 

SP 

3592 

ABEBE 

01/11/89 

0.509 

26.10 

> 

320.00 

> 

12.20 

> 

12.20 

> 

41.57 

SP 

2948 

26 

09/07/89 

0.658 

1.60 

> 

320.00 

> 

199.84 

173.25 

> 

40.53 

SP 

18S0 

53 

04/11/89 

0.666 

10.40 

> 

100.00 

> 

9.61 

7.42 

> 

38.87 

SP 

0919 

52 

03/15/89 

0.502 

2.30 

162.00 

70.60 

35.90 

38.47 

SP 

4989 

51 

03/14/89 

0.182 

2.28 

> 

320.00 

> 

141.00 

> 

141.00 

> 

36.16 

SP 

5834 

59 

01/24/90 

1.316 

201.00 

> 

320.00 

> 

1.59 

> 

1.59 

> 

36.01 

SP 

5793 

59 

10/10/89 

0.542 

58.50 

> 

320.00 

> 

5.47 

> 

5.47 

> 

35.69 

SP 

4472 

45 

10/11/89 

0.952 

57.70 

> 

320.00 

> 

5.54 

> 

5.54 

> 

33.99 

SP 

3621 

32 

11/09/88 

0.783 

42.50 

> 

320.00 

> 

7.52 

5.91 

> 

33.34 

SP 

4875 

46 

01/18/89 

1.142 

64.90 

> 

320.00 

> 

4.93 

> 

4.93 

> 

33.29 

SF 

2980 

2S 

09/07/89 

0.725 

0.20 

3.09 

15.60 

8.83 

> 

32.54 

SP 

2433 

17 

08/30/89 

0.660 

10.50 

> 

320.00 

> 

30.55 

9.55 

> 

31.95 

SP 

4984 

51 

03/14/89 

0.226 

7.93 

228.00 

28.70 

14.50 

> 

31.50 

SF 

3615 

32 

11/08/88 

0.529 

56.60 

262.00 

4.63 

3.20 

> 

31.48 

SF 

8353 

75 

11/29/90 

0.765 

33.30 

> 

320.00 

> 

9.60 

8.05 

> 

31.38 

SF 

0002 

46 

01/24/89 

1.229 

51.60 

> 

320.00 

> 

6.21 

> 

6.21 

> 

31.30 

SF 

7382 

70 

08/21/90 

0.770 

112.00 

> 

1000.00 

> 

8.91 

> 

8.91 

> 

31.26 

SF 

6234 

GABSN 

02/08/90 

0.586 

484.00 

> 

3200.00 

> 

6.61 

> 

6.61 

> 

30.51 

SF 

4439 

44 

10/11/89 

0.857 

7.74 

65.30 

8.44 

6.20 

> 

29.28 

SF 

5283 

52 

03/21/89 

0.627 

2.97 

251.00 

84.60 

38.20 

> 

29.05 

SF 

6205 

62 

01/31/90 

0.593 

75.20 

> 

320.00 

> 

4.25 

> 

4.25 

> 

28.28 

SF 

4473 

45 

10/11/89 

0.937 

99.40 

> 

320.00 

> 

3.22 

> 

3.22 

> 

27.88 

SF 

5186 

58 

10/04/89 

0.694 

49.90 

887.00 

17.76 

8.30 

> 

27.60 

SF 

4764 

44 

11/08/88 

0.827 

106.00 

> 

320.00 

> 

3.02 

> 

3.02 

> 

27.25 

SF 

5369 

54 

05/02/89 

1.100 

9.09 

> 

320.00 

> 

35.20 

18.50 

> 

27.11 

SF 

4432 

44 

04/05/89 

0.580 

20.30 

> 

100.00 

> 

4.92 

> 

4.92 

> 

27.00 

SF 

5507 

53 

04/18/89 

0.956 

42.50 

309.00 

7.27 

3.92 

> 

26.77 

SF 

5515 

53 

04/18/89 

0.905 

10.80 

53.90 

4.99 

2.38 

> 

26.74 

SF 

8499 

75 

11/29/90 

0.728 

58.10 

> 

320.00 

> 

5.51 

> 

5.51 

> 

26.49 

SF 

3619 

32 

11/09/88 

0.705 

93.10 

> 

320.00 

> 

3.44 

> 

3.44 

> 

26.17 

SF 

5625 

57 

06/28/89 

0.991 

64.80 

> 

320.00 

> 

4.94 

> 

4.94 

> 

26.01 

SF 

3584 

32 

11/03/88 

1.270 

17.90 

> 

100.00 

> 

5.59 

4.32 

> 

25.91 

SF 

8348 

75 

11/29/90 

0.703 

48.40 

216.00 

4.45 

3.00 

25.89 

SF 

6753 

67 

07/12/90 

0.866 

86.20 

> 

1000.00 

> 

11.60 

8.80 

25.64 

SF 

1159 

52 

08/23/89 

0.777 

32.90 

234.00 

7.12 

5.08 

25.57 

SF 

1730 

45 

11/22/88 

0.974 

75.20 

> 

320.00 

> 

4.25 

> 

4.25 

> 

25.57 

SF 

5998 

61 

02/01/90 

0.632 

3.69 

> 

32.00 

> 

8.67 

2.51 

> 

25.57 

SF 

6412 

66 

07/06/90 

0.790 

32.00 

82.70 

2.59 

1.79 

> 

25.16 

SF 

5072 

48 

03/01/89 

0.743 

19.50 

279.00 

14.30 

7.21 

> 

25.11 

SF 

4035 

65 

07/06/90 

0.794 

185.00 

> 

1000.00 

> 

5.42 

> 

5.42 

> 

25.10 

SF 

4770 

44 

11/08/88 

0.914 

27.10 

179.00 

6.60 

4.00 

> 

24.98 

SF 

6236 

GABSN 

02/08/90 

0.548 

547.00 

> 

3200.00 

> 

5.85 

> 

5.85 

> 

24.69 

SF 

0148 

2 

08/23/89 

0.750 

0.32 

> 

3.20 

> 

10.00 

6.84 

> 

24.56 

SF 

2274 

12 

08/30/89 

0.535 

18.80 

> 

100.00 

> 

5.31 

> 

5.31 

> 

24.52 

SF 

5041 

GABSN 

02/08/90 

0.589 

209.00 

> 

1000.00 

> 

4.79 

> 

4.79 

> 

24.40 

SF 

5450 

53 

04/12/89 

0.956 

2.81 

29.30 

10.40 

6.33 

> 

24.31 

SF 

5534 

56 

06/14/89 

1.257 

62.80 

> 

320.00 

> 

5. 10 

> 

5.10 

> 

24.30 

SF 

6218 

62 

12/05/90 

0.831 

20.50 

> 

320.00 

> 

15.58 

7.93 

24.28 

SF 

6373 

63 

02/27/90 

0.449 

78.50 

> 

320.00 

> 

4.07 

2.87 

> 

24.26 

SF 

6321 

63 

03/15/90 

0.643 

2.81 

21.10 

7.51 

5.53 

> 

23.75 

SF 

2363 

15 

08/30/89 

0.630 

7.79 

63.10 

8.09 

5.40 

> 

23.58 

SF 

2151 

52 

03/15/89 

0.663 

48.40 

> 

320.00 

> 

6.61 

3.54 

23.52 
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Tabla  20  (Cont'd) 


AVS 

Ship¬ 

Teat 

Diff- 

Virus 

No. 

ment# 

Data 

rntl. 

IC  50 

TC  50 

AI  50 

SI 

TAI 

SF 

7469 

73 

10/30/90 

0.815 

90.20 

777.00 

8.62 

5.53 

23.47 

SF 

7910 

75 

11/06/90 

0.838 

544.00 

> 

3200.00 

> 

5.89 

5.33 

> 

23.08 

SF 

4241 

46 

01/24/89 

1.156 

2.48 

22.90 

9.26 

6.00 

> 

23.02 

SF 

3S58 

31 

03/29/89 

0.732 

30.00 

182.00 

6.07 

3.39 

22.91 

SF 

5497 

53 

04/18/89 

1.086 

88.40 

> 

320.00 

> 

3.62 

> 

3.62 

> 

22.90 

SF 

4943 

51 

03/07/89 

0.915 

1.71 

22.50 

13.20 

8.70 

> 

22.87 

SF 

8251 

76 

12/11/90 

0.768 

50.80 

618.00 

12.16 

8.40 

> 

22.87 

SF 

1992 

56 

06/13/89 

1.258 

94.70 

> 

320.00 

> 

3.38 

> 

3.38 

> 

22.74 

SF 

6176 

62 

01/09/90 

0.565 

75.20 

> 

320.00 

> 

4.25 

> 

4.25 

> 

22.63 

SF 

6191 

62 

01/31/90 

0.689 

96.10 

> 

320.00 

> 

3.33 

> 

3.33 

> 

22.58 

SF 

4769 

44 

11/08/88 

0.914 

14.40 

92.40 

6.41 

3.79 

> 

22.35 

SF 

3690 

32 

11/10/88 

1.040 

32.00 

> 

100.00 

> 

3.12 

> 

3.12 

> 

22.15 

SF 

5372 

54 

05/02/89 

1.044 

68.40 

180.00 

2.63 

1.20 

> 

21.97 

SF 

2315 

13 

12/21/88 

0.924 

100.00 

> 

100.00 

> 

1.00 

0.56 

> 

21.92 

SF 

3803 

35 

12/13/88 

0.623 

< 

1.00 

19.20 

> 

19.20 

> 

0.58 

> 

21.91 

SF 

5070 

48 

03/01/89 

0.982 

< 

1.00 

142.00 

> 

142.00 

> 

62.40 

> 

21.74 

SF 

5508 

53 

04/18/89 

0.899 

45.70 

184.00 

4.02 

2.27 

> 

21.73 

SF 

8347 

75 

11/29/90 

0.640 

273.00 

> 

320.00 

> 

1.17 

> 

1.17 

> 

21.61 

SF 

2631 

19 

09/06/89 

1.159 

25.60 

> 

320.00 

> 

12.51 

6.64 

> 

21.49 

SF 

5818 

59 

01/31/90 

0.662 

49.60 

237.00 

4.78 

3.17 

> 

21.49 

SF 

7332 

70 

09/13/90 

0.720 

42.10 

204.00 

4.85 

3.48 

> 

21.06 

SF 

3689 

32 

11/10/88 

1.011 

22.20 

> 

100.00 

> 

4.51 

4.07 

> 

20.88 

SF 

5494 

53 

04/18/89 

1.086 

19.60 

> 

100.00 

> 

5.09 

3.63 

> 

20.88 

SF 

6943 

69 

09/06/90 

0.827 

49.70 

541.00 

10.88 

6.27 

20.74 

SF 

7459 

73 

09/20/90 

0.821 

2.35 

18.70 

7.98 

5.16 

> 

20.72 

SF 

7484 

73 

10/30/90 

0.612 

76.30 

849.00 

11.12 

4.94 

> 

20.60 

SF 

5525 

56 

08/08/89 

1.319 

52.10 

424.00 

8.13 

4.03 

20.56 

SF 

5791 

59 

10/10/89 

0.566 

32.00 

204.00 

6.38 

2.34 

> 

20.48 

SF 

7439 

73 

10/25/90 

0.413 

70.80 

646.00 

9.12 

6.57 

> 

20.27 

SF 

4744 

44 

11/01/88 

0.733 

9.07 

63.60 

7.02 

4.84 

20.22 

SF 

4617 

GABSN 

02/08/90 

0.533 

566.00 

> 

3200.00 

> 

5.66 

4.04 

20.12 

SF 

4988 

51 

03/14/89 

0.182 

< 

1.00 

184.00 

> 

184.00 

> 

104.00 

> 

20.11 

SF 

4785 

46 

01/12/89 

0.684 

< 

1.00 

25.80 

> 

25.80 

> 

7.20 

> 

20.09 

SF 

3935 

35 

12/13/88 

0.519 

19.90 

175.00 

8.80 

4.81 

19.88 

SF 

4993 

51 

03/14/89 

0.215 

3.09 

202.00 

65.30 

36.60 

> 

19.88 

SF 

5548 

56 

08/09/89 

0.975 

16.90 

173.00 

10.27 

5.92 

> 

19.85 

SF 

6946 

69 

09/06/90 

0.839 

137.00 

558.00 

4.08 

2.46 

19.85 

SF 

4768 

44 

11/08/88 

0.967 

16.80 

137.00 

8.15 

3.43 

> 

19.77 

SF 

1976 

1 

08/30/89 

0.723 

16.90 

> 

100.00 

> 

5.92 

4.41 

> 

19.58 

SF 

5795 

59 

10/10/89 

0.619 

9.11 

198.00 

21.71 

5.58 

> 

19.57 

SF 

5780 

59 

10/10/89 

0.576 

54.90 

222.00 

4.05 

2.94 

> 

19.44 

SF 

5790 

59 

10/10/89 

0.570 

56.60 

> 

320.00 

> 

5.66 

1.34 

> 

19.27 

SF 

7068 

72 

08/30/90 

0.721 

51.90 

208.00 

4.01 

2.92 

19.21 

SF 

4937 

51 

03/07/89 

0.865 

16.80 

144.00 

8.59 

3.92 

> 

19.18 

SF 

5520 

56 

06/13/89 

1.099 

164.00 

> 

320.00 

> 

1.95 

> 

1.95 

> 

19.11 

SF 

2318 

13 

08/30/89 

0.652 

0.50 

10.00 

20.01 

4.02 

19.09 

SF 

5543 

56 

08/09/89 

0.846 

0.23 

1.81 

7.73 

4.52 

18.77 

SF 

4919 

46 

02/01/89 

1.166 

33.30 

184.00 

5.51 

3.01 

18.70 

SF 

5678 

57 

08/16/89 

0.699 

64.50 

404.00 

6.25 

2.69 

18.63 

SF 

6200 

62 

12/05/90 

0.583 

10.00 

> 

320.00 

> 

32.00 

> 

32.00 

18.63 

SF 

5782 

59 

10/10/89 

0.547 

65.70 

216.00 

3.28 

2.40 

> 

18.50 

SF 

6570 

66 

05/30/90 

0.752 

66.40 

> 

320.00 

> 

4.82 

> 

4.82 

> 

18.41 

SF 

3624 

32 

11/09/88 

0.814 

256.00 

> 

320.00 

> 

1.25 

1.16 

> 

18.39 

SF 

1355 

64 

05/03/90 

0.809 

170.00 

879.00 

5.17 

3.38 

18.36 

SF 

5626 

57 

06/28/89 

0.983 

61.60 

308.00 

4.99 

3.31 

> 

18.19 

SF 

3613 

32 

11/08/88 

0.897 

41.00 

> 

320.00 

> 

7.81 

0.18 

> 

18.15 

SF 

2811 

48 

02/07/89 

1.359 

0.06 

0.26 

4.52 

2.54 

> 

18.08 

SF 

6073 

62 

12/21/89 

0.602 

5.18 

21.00 

4.06 

2.99 

> 

18.01 

SF 

5285 

52 

03/21/89 

0.684 

5.24 

20.50 

3.92 

2.83 

> 

17.97 

237 
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Tabic  20  (Coat'd) 


AVS 

Ship¬ 

Teat 

Diff- 

riru« 

No. 

ment# 

Date 

rntl. 

1C  50 

TC  50 

AI  50 

SI 

TAI 

SF 

3677 

32 

11/09/88 

0.840 

8.46 

> 

10.00 

> 

1.18 

1.18 

> 

17.80 

SP 

6988 

68 

06/21/90 

0.764 

71.40 

> 

320.00 

> 

4.48 

3.89 

> 

17.80 

SF 

4459 

45 

11/23/88 

0.689 

79.60 

> 

320.00 

> 

4.02 

> 

4.02 

> 

17.74 

SF 

5503 

53 

04/18/89 

0.979 

22.80 

155.00 

6.81 

3.19 

17.57 

SF 

8293 

75 

11/28/90 

0.818 

157.00 

> 

320.00 

> 

2.03 

> 

2.03 

> 

17.41 

SF 

4435 

44 

04/05/89 

0.590 

95.70 

> 

100.00 

> 

1.04 

> 

1.04 

> 

17.40 

SF 

2506 

21 

09/06/89 

1.058 

2.16 

> 

10.00 

> 

4.64 

4.09 

> 

17.02 

SF 

4981 

51 

03/14/89 

0.187 

1.85 

> 

320.00 

> 

173.00 

> 

173.00 

> 

16.99 

SF 

8374 

76 

01/16/91 

0.822 

554.00 

2050.00 

3.71 

2.67 

> 

16.87 

SF 

4995 

51 

03/14/89 

0.232 

7.96 

52.90 

6.65 

2.44 

> 

16.77 

SF 

5142 

57 

08/16/89 

0.489 

61.10 

210.00 

3.43 

2.54 

16.64 

SF 

5500 

53 

04/18/89 

1.057 

1.25 

5.45 

4.36 

2.47 

> 

16.47 

SF 

5339 

S3 

04/12/89 

0.960 

26.50 

188.00 

7.10 

3.48 

16.29 

SF 

8358 

76 

01/18/91 

0.778 

54.10 

239.00 

4.42 

3.13 

16.26 

SF 

7434 

70 

10/02/90 

0.717 

174.00 

580.00 

3.34 

2.13 

16.25 

SF 

5284 

52 

03/21/89 

0.627 

182.00 

> 

320.00 

> 

1.76 

> 

1.76 

> 

16.23 

SF 

7935 

75 

11/08/90 

0.569 

176.00 

762.00 

4.34 

3.08 

16.23 

SF 

3684 

32 

11/10/88 

1.011 

100.00 

> 

320.00 

> 

3.20 

> 

3.20 

> 

16.16 

SF 

9121 

77 

01/31/91 

0.636 

1860.00 

> 

3200.00 

> 

1.72 

> 

1.72 

> 

16.13 

SF 

5367 

54 

05/02/89 

1.149 

81.10 

> 

320.00 

> 

3.95 

2.83 

> 

16.05 

SF 

4739 

44 

07/06/89 

1.116 

15.10 

62.60 

4.15 

2.88 

16.01 

SF 

5879 

61 

10/31/89 

0.860 

27.50 

171.00 

6.24 

3.41 

15.99 

SF 

2503 

21 

09/06/89 

1.121 

0.59 

6.60 

11.13 

3.43 

15.85 

SF 

6130 

62 

12/28/89 

0.940 

17.60 

68.70 

3.90 

2.82 

> 

15.68 

SF 

0360 

48 

02/07/89 

1.334 

0.09 

0.61 

6.63 

2.74 

15.44 

SF 

5652 

57 

07/06/89 

1.104 

30.90 

129.00 

4.19 

2.18 

> 

15.36 

SF 

034* 

2 

05/10/89 

0.961 

0.54 

2.89 

5.33 

3.26 

> 

15.31 

SF 

2563 

48 

02/07/89 

1.288 

5.02 

> 

3.20 

> 

0.64 

0.50 

> 

15.19 

SF 

2979 

48 

02/07/89 

1.110 

1.79 

4.48 

2.50 

1.04 

> 

15.12 

SF 

6387 

69 

07/17/90 

0.623 

19.20 

66.00 

3.45 

2.56 

14.97 

SF 

7461 

73 

09/20/90 

0.691 

17.90 

83.50 

4.67 

3.23 

14.95 

SF 

7048 

69 

08/02/90 

0.776 

57.40 

203.00 

3.54 

2.52 

> 

14.79 

SF 

7378 

70 

08/21/90 

0.711 

194.00 

660.00 

3.40 

2.52 

14.73 

SF 

6945 

69 

09/06/90 

0.839 

95.00 

212.00 

2.24 

1.64 

14.44 

SF 

8378 

76 

12/13/90 

0.548 

170.00 

618.00 

3.64 

2.52 

14.33 

SF 

5350 

53 

04/12/89 

1.099 

17.50 

61.70 

3.52 

2.15 

> 

14.28 

SF 

8311 

76 

12/12/90 

0.734 

224.00 

962.00 

4.29 

2.86 

> 

14.26 

SF 

6707 

67 

07/12/90 

0.873 

7.30 

76.60 

10.50 

6.68 

14.09 

SF 

5274 

52 

03/21/89 

1.029 

4.86 

13.30 

2.74 

0.82 

> 

13.93 

SF 

5252 

52 

03/14/89 

0.185  < 

1.00 

25.20 

> 

25.20 

> 

13.10 

> 

13.86 

SF 

6226 

62 

01/16/90 

0.908 

231.00 

> 

320.00 

> 

1.38 

> 

1.38 

> 

13.83 

SF 

5528 

56 

06/13/89 

1.294 

6.37 

21.70 

3.41 

2.49 

13.69 

SF 

4592 

61 

11/29/89 

0.859 

21.50 

67.50 

3.15 

1.41 

> 

13.40 

SF 

5542 

56 

06/14/89 

1.113 

1.83 

7.06 

3.86 

2.81 

> 

13.36 

SF 

6435 

66 

07/06/90 

0.771 

20.30 

92.40 

4.55 

0.03 

13.26 

SF 

1980 

27 

05/16/89 

1.064 

24.60 

> 

100.00 

> 

4.06 

2.29 

> 

13.03 

SF 

3038 

28 

09/07/89 

0.677 

0.06 

> 

3.20 

> 

50.48 

4.08 

12.88 

SF 

4765 

44 

11/08/88 

0.845 

89.20 

181.00 

2.03 

0.10 

12.82 

SF 

6944 

69 

09/06/90 

0.827 

61.60 

223.00 

3.62 

1.56 

> 

12.81 

SF 

6212 

62 

01/16/90 

0.999 

158.00 

> 

320.00 

> 

2.02 

> 

2.02 

> 

12.74 

SF 

2812 

48 

02/07/89 

1.352 

0.01 

> 

0.01 

> 

1.11 

> 

1.11 

> 

12.67 

SF 

6029 

61 

02/01/90 

0.693 

65.70 

209.00 

3.18 

2.33 

12.59 

SF 

7072 

72 

10/25/90 

0.447 

239.00 

630.00 

2.63 

1.86 

> 

12.51 

SF 

5485 

66 

05/08/90 

0.821 

179.00 

> 

320.00 

> 

1.79 

> 

1.79 

> 

12.47 

SF 

4436 

44 

04/05/89 

0.530 

24.40 

54.00 

2.21 

1.20 

12.40 

SF 

6223 

62 

01/16/90 

0.888 

264.00 

> 

320.00 

> 

1.21 

> 

1.21 

> 

12.34 

SF 

5280 

52 

03/21/89 

0.766 

1.79 

5.21 

2.91 

1.58 

> 

12.26 

SF 

7424 

70 

08/23/90 

0.643 

162.00 

> 

320.00 

> 

1.97 

> 

1.97 

> 

12.25 

SF 

8586 

76 

01/23/91 

0.817 

44.30 

256.00 

5.78 

2.52 

> 

12.19 
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Tabls  20  (Cont'd) 


AVS 

Ship- 

Test 

Diff- 

Virus 

NO. 

osnt# 

Data 

rntl. 

IC  50 

TC  50 

AI  50 

SI 

TAI 

sf 

7333 

70 

09/13/90 

0.732 

67.60 

204.00 

3.01 

2.05 

> 

12.03 

ST 

2449 

18 

09/06/89 

1.121 

21.10 

93.60 

4.43 

0.47 

> 

11.99 

ST 

83S0 

75 

11/29/90 

0.648 

9.52 

21.00 

2.21 

1.27 

> 

11.99 

ST 

3450 

32 

04/04/89 

0.700 

10.00 

19.50 

1.95 

1.02 

> 

11.92 

ST 

5403 

54 

05/04/89 

0.678 

28.40 

91.60 

3.23 

2.18 

11.87 

ST 

4750 

44 

11/01/88 

0.919 

13.40 

44.30 

3.31 

1.75 

> 

11.66 

ST 

4996 

51 

03/14/89 

0.182  < 

1.00 

> 

320.00 

> 

320.00 

> 

320.00 

> 

11.56 

ST 

7373 

70 

08/21/90 

0.705 

174.00 

> 

320.00 

> 

1.84 

1.69 

> 

11.52 

ST 

6978 

68 

06/21/90 

0.856 

187.00 

> 

320.00 

> 

1.71 

> 

1.71 

> 

11.45 

ST 

5997 

61 

11/07/89 

0.918 

2.88 

28.30 

9.84 

2.40 

> 

11.40 

ST 

5936 

60 

10/24/89 

0.933 

21.40 

57.40 

2.68 

1.62 

> 

11.35 

ST 

7365 

70 

08/16/90 

0.660 

769.00 

> 

1000.00 

> 

1.30 

1.00 

> 

11.31 

ST 

5156 

57 

08/15/89 

0.581 

1.00 

2.68 

2.68 

1.23 

11.24 

ST 

4751 

44 

11/01/88 

0.971 

22.50 

56.40 

2.51 

1.54 

> 

11.00 

ST 

5484 

53 

12/14/89 

0.547 

198.00 

618.00 

3.13 

2.16 

> 

10.98 

ST 

5653 

57 

07/06/89 

1.104 

9.39 

26.50 

2.82 

1.60 

> 

10.87 

ST 

5693 

57 

07/18/89 

1.002 

141.00 

> 

320.00 

> 

2.27 

1.94 

> 

10.84 

ST 

2586 

19 

09/06/89 

1.103 

69.50 

> 

320.00 

> 

4.60 

0.10 

> 

10.81 

ST 

8699 

76 

01/22/91 

0.645 

179.00 

> 

320.00 

> 

1.79 

1.41 

> 

10.70 

ST 

4982 

51 

03/14/89 

0.203  < 

1.00 

278.00 

> 

278.00 

> 

151.00 

> 

10.53 

ST 

S496 

53 

04/18/89 

1.086 

80.00 

> 

100.00 

> 

1.25 

> 

1.25 

> 

10.35 

ST 

4051 

37 

10/04/90 

0.779 

0.29 

0.66 

2.24 

1.64 

> 

10.28 

ST 

5538 

56 

06/14/89 

1.315 

213.00 

> 

320.00 

> 

1.51 

> 

1.51 

> 

10.28 

ST 

3686 

32 

11/10/88 

0.954 

50.50 

179.00 

3.55 

2.15 

10.26 

ST 

4827 

48 

02/14/89 

1.221 

241.00 

> 

320.00 

> 

1.33 

> 

1.33 

> 

10.23 

ST 

8352 

75 

11/29/90 

0.765  < 

1.00 

5.61 

> 

5.61 

> 

2.67 

> 

10.22 

ST 

6422 

66 

07/06/90 

0.771 

211.00 

585.00 

2.78 

1.79 

10.19 

ST 

8250 

76 

12/11/90 

0.929 

75.70 

205.00 

2.72 

1.96 

> 

10.17 

ST 

7059 

72 

10/25/90 

0.681 

184.00 

602.00 

3.28 

1.85 

10.15 

ST 

4829 

48 

02/14/89 

1.222 

2S2.00 

> 

320.00 

> 

1.27 

> 

1.27 

> 

10.11 

ST 

4756 

44 

11/02/88 

1.131 

7.52 

19.60 

2.61 

1.79 

> 

10.00 

ST 

4428 

44 

03/29/89 

1.002 

27.90 

63.10 

2.26 

1.17 

9.97 

ST 

7487 

73 

10/30/90 

0.862 

214.00 

720.00 

3.36 

2.43 

9.93 

ST 

8511 

76 

12/19/90 

0.821 

1390.00 

> 

3200.00 

> 

2.30 

2.30 

> 

9.84 

ST 

8698 

76 

01/22/91 

0.645 

8.  75 

27.70 

3.17 

2.16 

9.76 

ST 

4887 

46 

01/18/89 

1.071 

2.85 

15.10 

5.29 

2.43 

> 

9.61 

ST 

5714 

58 

10/04/90 

0.762 

2.39 

6.05 

2.53 

1.70 

9.61 

ST 

5906 

61 

10/31/89 

0.821  < 

1.C0 

10.40 

> 

10.45 

> 

2.72 

> 

9.54 

ST 

7356 

70 

08/16/90 

0.565 

228.00 

> 

320.00 

> 

1.41 

> 

1.41 

> 

9.43 

SF 

4800 

46 

01/17/89 

1.452 

188.00 

> 

320.00 

> 

1.70 

> 

1.70 

> 

9.35 

ST 

4036 

65 

04/24/90 

0.742 

223.00 

> 

320.00 

> 

1.43 

> 

1.43 

> 

9.14 

ST 

5307 

52 

03/22/89 

1.044 

20.10 

60.60 

3.02 

1.50 

8.89 

ST 

0147 

64 

03/13/90 

0.582 

27.40 

90.30 

3.29 

2.18 

> 

8.50 

ST 

4527 

47 

02/01/89 

1.259 

8.27 

17.60 

2.12 

0.87 

> 

8.48 

ST 

6413 

66 

05/10/90 

0.823 

23.90 

51.00 

2.13 

0.77 

> 

8.26 

ST 

5247 

52 

03/14/89 

0.232  < 

1.00 

196.00 

> 

196.00 

> 

88.50 

> 

8.04 

SF 

6970 

68 

08/02/90 

0.683 

69.80 

186.00 

2.66 

1.70 

> 

8.00 

SF 

8285 

75 

11/28/90 

0.823 

147.00 

> 

320.00 

> 

2.17 

0.47 

> 

7.83 

SF 

8677 

76 

01/22/91 

0.716 

250.00 

> 

320.00 

> 

1.28 

> 

1.28 

> 

7.80 

SF 

4752 

44 

11/01/88 

0.971 

5.31 

8.68 

1.64 

1.12 

7.74 

SF 

5197 

58 

10/04/90 

0.764 

23.70 

56.40 

2.38 

1.46 

> 

7.73 

SF 

5994 

61 

11/07/89 

0.838 

256.00 

> 

320.00 

> 

1.25 

1.00 

> 

7.66 

SF 

6896 

69 

09/05/90 

0.914 

2.61 

6.82 

2.61 

1.79 

7.52 

SF 

7320 

70 

08/14/90 

0.763 

78.90 

207.00 

2.62 

1.88 

7.45 

SF 

3491 

65 

04/17/90 

1.064 

289.00 

> 

320.00 

> 

1.11 

> 

1.11 

> 

7.24 

SF 

4911 

46 

01/31/89 

1.131 

171.00 

284.00 

1.66 

0.85 

> 

7.10 

SF 

7055 

72 

08/29/90 

0.823 

89.60 

207.00 

2.31 

1.67 

7.05 

SF 

5134 

57 

08/15/89 

0.868 

23.30 

59.90 

2.57 

1.69 

7.04 

SF 

7344 

70 

08/14/90 

0.716 

20.60 

66.70 

3.23 

1.55 

6.87 
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Xabla  20  (Coat'd) 


AVS 

Ship¬ 

Test 

Diff- 

Virus 

No. 

ment# 

Data 

rntl. 

IC  SO 

TC  50 

AI  50 

SI 

S? 

4951 

51 

03/07/89 

0.549 

32.00 

72.20 

2.26 

1.45 

SF 

5539 

56 

08/09/89 

0.864 

2.59 

6.96 

2.69 

1.71 

SF 

8313 

76 

12/12/90 

0.862 

2860.00 

> 

3200.00 

> 

1.12 

> 

1.12 

> 

SF 

7323 

70 

08/14/90 

0.735 

918.00 

> 

1000.00 

> 

1.09 

> 

1.09 

> 

SF 

4434 

44 

04/05/89 

0.590 

28.20 

53.00 

1.88 

1.00 

SF 

5133 

56 

08/15/89 

0.841 

7.62 

8.91 

1.17 

0.72 

SF 

8376 

76 

12/13/90 

0.606 

27.70 

89.90 

3.25 

1.94 

SF 

7057 

72 

10/25/90 

0.681 

85.00 

215.00 

2.53 

1.51 

> 

SF 

6900 

69 

07/19/90 

0.761 

9.19 

19.90 

2.17 

1.51 

SF 

2589 

65 

04/12/90 

0.834 

273.00 

> 

320.00 

> 

1.17 

> 

1.17 

> 

SF 

5363 

54 

06/28/89 

1.102 

10.00 

100.00 

10.00 

0.40 

> 

SF 

6675 

64 

04/05/90 

0.919 

23.40 

52.10 

2.23 

1.24 

SF 

2590 

19 

09/06/89 

1.190 

191.00 

> 

320.00 

> 

1.68 

0.02 

> 

SF 

1337 

33 

08/29/89 

0.868 

23.50 

> 

32.00 

> 

1.36 

> 

1.36 

> 

SF 

5174 

58 

07/25/89 

1.341 

23.60 

64.90 

2.74 

0.04 

SF 

7427 

70 

08/29/90 

0.820 

249.00 

> 

320.00 

> 

1.28 

> 

1.28 

> 

SF 

5251 

52 

03/14/89 

0.179  < 

1.00 

55.50 

> 

55.50 

> 

32.70 

> 

SF 

7044 

69 

08/02/90 

0.734 

95.60 

194.00 

2.02 

1.36 

SF 

4762 

44 

11/02/88 

1.114 

28.50 

210.00 

7.37 

0.09 

SF 

4746 

44 

11/01/88 

0..  964 

82.70 

140.00 

1.69 

0.23 

SF 

5113 

56 

08/15/89 

0.809 

7.57 

18.30 

2.41 

1.50 

SF 

5449 

53 

04/12/89 

1.022 

10.00 

20.40 

2.04 

0.61 

SF 

7429 

70 

08/29/90 

0.765 

246.00 

> 

320.00 

> 

1.30 

0.80 

> 

SF 

4859 

48 

02/21/89 

0.993 

81.40 

167.00 

2.05 

1.08 

> 

SF 

5098 

56 

08/08/89 

1.430 

227.00 

443.00 

1.95 

1.02 

SF 

2600 

65 

04/12/90 

0.927 

850.00 

> 

1000.00 

> 

1.18 

0.34 

> 

SF 

7071 

72 

08/30/90 

0.763 

100.00 

> 

100.00 

> 

1.00 

> 

1.00 

> 

SF 

3559 

31 

03/29/89 

0.815 

95.70 

165.00 

1.72 

0.91 

SF 

5383 

54 

05/02/89 

1.161 

79.00 

169.00 

2.14 

1.18 

SF 

8541 

76 

01/03/91 

0.912 

23.60 

2.69 

0.11 

0.04 

SF 

2591 

65 

04/12/90 

0.927 

434.00 

> 

1000.00 

> 

2.31 

0.06 

> 

SF 

7022 

69 

07/26/90 

0.572 

80.20 

177.00 

2.21 

1.32 

SF 

7040 

69 

09/11/90 

1.073 

259.00 

452.00 

1.74 

0.89 

SF 

7369 

70 

08/16/90 

0.730 

305.00 

> 

320.00 

> 

1.05 

> 

1.05 

> 

SF 

7074 

72 

08/30/90 

0.747 

292.00 

> 

320.00 

> 

1.10 

> 

1.10 

> 

SF 

7488 

73 

10/30/90 

0.838 

804.00 

> 

1000.00 

> 

1.24 

> 

1.24 

> 

SF 

6865 

68 

06/19/90 

0.682  < 

1.00 

> 

320.00 

> 

320.00 

> 

0.86 

> 

SF 

6886 

69 

09/05/90 

0.811 

2.79 

5.28 

1.89 

0.99 

SF 

3801 

35 

12/13/88 

0.725 

23.40 

2.20 

0.09 

0.02 

SF 

5153 

57 

07/11/89 

1.141 

97.80 

169.00 

1.73 

0.97 

SF 

7925 

75 

11/08/90 

0.649 

2620.00 

> 

3200.00 

> 

1.22 

0.38 

> 

SF 

7940 

75 

11/08/90 

0.537 

320.00 

547.00 

1.71 

1.00 

SF 

5797 

59 

10/10/89 

0.656 

312.00 

> 

320.00 

> 

1.02 

0.07 

> 

SF 

5384 

54 

05/02/89 

1.129 

27.70 

50.70 

1.83 

0.97 

SF 

4891 

46 

01/18/89 

1.265  < 

1.00 

2.21 

> 

2.21 

> 

1.29 

> 

SF 

2572 

65 

04/12/90 

0.945 

306.00 

> 

320.00 

> 

1.05 

1.02 

> 

SF 

5210 

58 

08/01/89 

1.262 

27.00 

54.20 

2.01 

0.72 

SF 

6906 

69 

09/05/90 

0.916 

9.70 

18.10 

1.87 

0.78 

SF 

5774 

59 

10/10/89 

0.548 

100.00 

30.30 

0.30 

0.20 

> 

SF 

8332 

76 

12/13/90 

0.738 

286.00 

525.00 

1.84 

0.66 

SF 

3800 

35 

12/13/88 

0.725  < 

1.00 

2.61 

> 

2.61 

> 

1.39 

> 

SF 

8326 

76 

12/13/90 

0.720 

313.00 

537.00 

1.72 

0.91 

SF 

6942 

69 

09/06/90 

0.886 

885.00 

> 

1000.00 

> 

1.13 

0.83 

> 

SF 

6220 

62 

01/16/90 

0.943 

313.00 

> 

320.00 

> 

1.02 

0.84 

> 

SF 

7110 

70 

09/13/90 

0.633 

88.50 

153.00 

1.73 

0.75 

SF 

7036 

69 

09/11/90 

1.112 

312.00 

460.00 

1.48 

0.70 

> 

SF 

4032 

65 

07/03/90 

0.917 

291.00 

443.00 

1.52 

0.34 

SF 

2902 

26 

09/07/89 

0.652 

85.50 

89.30 

1.04 

0.70 

> 

SF 

4609 

48 

03/01/89 

0.785 

0.32 

0.60 

1.87 

< 

1.00 

> 

TAI 


6.82 

6.79 

6.73 

6.58 
6.30 
6.30 

6.13 
6.09 

5.85 

5.74 

5.71 

5.69 

5.67 
5.53 

5.46 

5.46 
5.34 

5.22 
5.20 

5.17 

4.83 

4.73 

4.69 

4.67 
4.57 

4.33 

4.23 
4.04 
4.01 
3.78 

3.70 
3.69 

3.59 
3.56 
3.39 

3.33 
3.32 

3.29 
3.27 

3.14 
3.07 
3.01 

2.85 

2.73 

2.72 

2.47 
2.46 
2.44 

2.30 

2.17 
1.98 
1.96 
1.89 

1.83 
1.66 
1.25 
0.84 
0.60 
0.34 
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New  Drugs  with  25%  Antiviral  Reduction  Levels:  Of  the  6487  actual  single  drug  tests,  492  new 
compounds  demonstrated  moderate  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  25%.  This  represents  around  8.0%  of  the  test  compounds  being  active  at  this  marginal  antiviral 
reduction  level. 

In  general,  when  compared  to  the  95%  and  50%  antiviral  activity  categories,  the  compounds  in 
this  (25%)  category  do  not  appear  to  have  any  significant  antiviral  promise  and  probably  do  not  need  to 
be  presently  confirmed. 


241 


Southern  Research  Institute 


Some  of  the  compounds  were  sent  to  us  in  more  than  one  separate  drug  shipment.  These 
compounds  were  tested  more  than  once.  Data  from  the  confirmatory  assays  are  summarized  in  Table 
21.  If  a  compound  showed  >.50%  reduction  in  CPE  during  this  contract  period,  then  it  was  considered 
a  candidate  for  confirmatory  testing.  The  confirmatory  tests  are  from  active  compounds  picked  up  by 
both  the  VR  and  MTT  assay  testing.  Out  of  323  confirmatory  tests,  228  compounds  were  confirmed 
active  during  this  reporting  period  and  the  remaining  95  compounds  gave  conflicting  results.  The  criteria 
for  activity  is  that  the  confirmatory  test  has  to  show  >15%  reduction  in  CPE.  Failure  to  confirm  the 
activity  in  these  compounds  was  probably  due  to  differences  during  the  assay  conditions: 

1)  In  confirmatory  assays  the  concentration  range  is  adjusted  to  a  more  accurate  semilog  scale 
to  maximize  the  TAI  window. 

2)  Differences  in  the  "differential"  of  the  two  runs  can  cause  the  compound  to  read  positive  or 
negative,  falsely.  The  variability  in  the  differential  can  cause  false  positive  or  negative  bias  to 
be  introduced  into  the  calculations,  thus  reflecting  the  variability  in  the  maximum  activity  of  the 
compound. 

3)  The  metabolic  rate,  cell  and  virus  load/well,  age,  and  passage  number  of  the  cells  may  cause 
the  above  observed  variability  in  the  confirmatory  results. 

4)  Problems  associated  with  stability  and  storage  of  the  compound  (i.e.,  different  lot  numbers, 
solubility,  light  sensitivity,  hygroscopic,  etc.). 

5)  Problems  associated  with  technical  execution  of  large  numbers  of  plates  by  different 
technicians. 

During  this  reporting  period  the  overall  confirmatory  rate  against  SF  was  71  %.  The  conflicting 
results  should  be  retested  at  a  later  date  based  on  the  availability  of  the  compound. 

4. 1.7.4  Recommendations  of  SF-Actives  Based  Upon  the  In  Vitro  Results  with  MTT  Assay  fVero 
Cells). 


Based  upon  the  in  vitro  results  with  the  MTT  assay  (Vero  cells)  we  recommend  the  following: 

1)  Compounds  with  the  highest  TAI  in  the  95%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  highest  priority  for  further  profile 
studies  and  in  vivo  animal  testing. 

2)  Compounds  with  the  highest  TAI  in  the  50%  activity  category  that  have  confirmed  results 
with  the  exception  of  "colored"  compounds  should  receive  the  next  highest  priority  for  further 
profile  studies  and  in  vivo  animal  testing. 
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Table  21  (Cant'd) 
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NTT 

NTT 

NTT 

NTT 
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Activity  =  A  *+"  denotes  a  test  that  produced  >25%  reduction  in  CPE.  A  denotes  an  inactive  test  (i.e.  <25%  reduction  in  CPE. 


Initially,  we  had  problems  adapting  a  method  for  evaluating  compounds  against  the  Hantaan  Virus 
(See  section  4.1.10  of  Second  Annual  report  dated  December  IS,  1987).  A  plaque-reduction  method  was 
developed  but  it  was  unsuitable  for  our  large-scale  screening  program.  We  continued  to  test  compounds 
versus  HTN  by  plaque-reduction  assay  through  April,  1988.  At  this  time,  testing  of  the  antiviral 
compounds  against  the  HTN  virus  was  suspended  in  our  laboratory  to  complete  the  development  of  the 
ELISA  system  (a  less  labor-intensive  and  suitable  for  large-scale  screening  assay)  under  the  direction  of 
Dr.  John  Huggins  at  USAMRIID,  Ft.  Detrick,  Maryland.  However,  testing  of  antiviral  agents  against 
HTN  has  continued  to  be  carried  out  at  USAMRIID  under  the  direction  of  Dr.  Huggins  and  Dr.  Z. 
Zhang. 


With  the  plaque-reduction  assay,  one  compound,  AVS-3593  showed  moderate  antiviral  activity 
against  the  virus  with  an  IDjq  of  0.93  pg/ml,  a  MTC  of  1.0  /zg/ml  and  a  TI  of  1.1.  Ribavirin  was  our 
positive  control  compound  and  yielded  ID^’s  ranging  from  1-17  /tg/ml  and  TI  values  that  ranged  from 
6.3  •  57  (based  on  results  of  12  assays).  Table  22  shows  a  comparison  of  AVS-3593  and  Ribavirin  tested 
on  February  17,  1988. 


Table  22 

Compounds  Active  Against  Hantaan  Virus* 


ic5 0 

MTC 

AYS  No. 

ug/ml 

n 

0001 

15.9 

100 

6.3 

3593 

0.9 

1.0 

1.1 

*  =  Plaque-reduction  assays  were  done  in  C1008  cells. 

IC50  =  The  minimum  drug  concentration  (jig/ml)  that  inhibited  the  CPE  by  50%,  calculated  by 

using  a  regression  analysis  program  for  semilog  curve  fitting. 

MTC  =  Minimum  cytotoxic  drug  concentration  is  the  lowest  drug  concentration  at  which  drug 

toxicity  was  observed. 

TI  =  The  Therapeutic  Index  of  a  compound  was  determined  by  dividing  the  MTC  by  the 

ICjq. 
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4.1.9 


The  number  of  single  drug  tests  carried  out  against  PIC  during  this  contract  period  is  summarized 
in  yearly  increments  in  Figure  42.  During  1989,  testing  was  moved  to  USAMRIID  in  order  for  SRI  to 
develop  an  ELISA  assay  system  suitable  for  primary  screening  of  large  numbers  of  compounds  versus 
the  Pichinde  virus. 

A  total  of  2276  tests  were  performed  during  this  contract  period  using  a  plaque  reduction  assay 
procedure.  Ribavirin  (AVS-0001)  was  tested  in  each  plaque  reduction  assay  as  the  positive  control 
compound.  Data  from  135  positive  control  assays  tested  during  1988  -  1989  yielded  a  mean  IC^  of 
10.65  (+  5.4)  and  a  range  of  4.1  fig/ml  to  18  fig/ml.  The  mean  MTC  was  76.8  /ig/ml  (+  35.1).  The 
mean  TI  value  was  7.95  (±  4.33).  Results  of  Ribavirin  tested  in  parallel  in  each  assay  were  used  as  a 
guideline  to  assess  the  quality  of  each  assay  in  the  day-to-day  screening. 

Out  of  the  2141  accepted  single  drug  tests,  210  compounds  demonstrated  antiviral  activity  at 
greater  than  or  equal  to  50%  reduction  levels.  This  represents  around  10%  of  the  tested  compounds 
having  in  vitro  antiviral  activity  against  the  PIC  virus.  The  remainder,  1931  compounds  (90%),  were 
considered  inactive  with  the  CPE-inhibition  assay  protocol  (Figure  42). 

IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE  AGAINST 
PICHINDE  VIRUS  DURING  THE  CONTRACT  PERIOD 


Status 

1 985* ISIS 

IMS-1917 

I9«7-I9iS 

19SS-19S9 

1919-1991  * 

Five-Year 

Totals 

Number  Active 

9 

22 

83 

96 

0 

210 

Number  Inactive 

4 

22 

m 

M2 

Q 

1931 

Yearly  Total  (Accepted 
Single  Drug  Tests) 

13 

114 

819 

1195 

0 

2141 

*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  42 
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4. 1.9.1 


PIC  -  Antiviral  Activity  Results: 


Of  the  2141  compounds  tested  against  PIC  using  the  plaque  reduction  assay,  197  (7%) 
demonstrated  antiviral  good  activity  with  antiviral  reduction  values  (IC^  equal  to  or  better  than  50% 
and  a  Therapeutic  Index  of  >  1.0  (Table  23).  Five  compounds  (AVS-0646,  0148,  0140,  2350  and 
3189)  produced  Therapeutic  Indices  (TTs)  of  >100.  Fifteen  compounds  produced  good  antiviral 
activity  with  TTs  that  ranged  from  >10-62.  These  compounds  should  be  tested  further  in  in  vitro 
profile  studies  and  in  vivo  testing. 


Table  23 


Compounds  Active  Against  Pichinde  Virus1 


v§  No, 

Shioment 

I£50 

MTC 

TI 

0646 

2 

0.1 

100 

>681 

0148 

2 

0.2 

100 

589 

0140 

4 

0.5 

>100 

>208.2 

2350 

14 

158 

>20000 

>126 

3189 

29 

0.9 

100 

106 

3800 

35 

0.16 

10 

62.4 

0215 

1 

2.2 

>100 

>45.4 

0001 

4 

2.5 

>100 

>40.1 

2527 

20 

0.9 

32 

34 

0230 

1 

9.8 

320 

32.7 

0139 

1 

15.4 

>320 

>20.8 

3799 

35 

0.56 

10 

17.6 

3802 

35 

0.56 

10 

17.6 

2581 

19 

5.9 

100 

17 

0253 

1 

2.0 

32 

16 

0272 

1 

2.0 

32 

16 

2568 

21 

26 

320 

12 

2585 

19 

8.3 

100 

12 

0095 

2 

9.1 

>100 

>10.9 

3801 

35 

0.31 

3.2 

10.1 

4452 

44 

11 

100 

9.5  ' 

2506 

21 

1.4 

10 

7.4 

1985 

2 

4.7 

32 

6.9 

2503 

21 

0.14 

1 

6.9 

2618 

19 

47 

>320 

>6.8 

3803 

35 

0.49 

3.2 

6.5 

2594 

19 

16 

100 

6.2 

2979 

25 

17 

100 

6.0 

2582 

19 

17 

100 

5.8 

0332 

4 

17.5 

>100 

>5.7 

2591 

19 

17 

100 

5.7 

0360 

2 

0.2 

1 

5.5 

5480 

53 

60 

320 

5.3 

4035 

36 

6.9 

32 

4.7 

3038 

28 

0.06 

0.32 

4.7 

4871 

46 

22 

100 

4.6 
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Table  23  (Cont’d) 


AVS  No. 

Shipment 

£50 

MTC 

JL 

2868 

20 

2.2 

<10 

<4.5 

3422 

32 

2.4 

10 

4.2 

4240 

39 

2.5 

10 

4.0 

0206 

4 

87.2 

>320 

>3.7 

2577 

19 

28 

100 

3.6 

3490 

33 

9.2 

32 

3.5 

1992 

3 

94.9 

320 

3.4 

0094 

1 

30 

>100 

>3.3 

2592 

19 

100 

320 

3.2 

4768 

44 

31 

100 

3.2 

4611 

43 

104 

>320 

3.1 

4234 

42 

35 

100 

2.9 

3206 

29 

1.2 

3.2 

2.8 

0068 

1 

112.3 

>320 

>2.8 

1975 

1 

120.6 

>320 

>2.7 

4073 

37 

119 

320 

2.7 

1378 

45 

39 

100 

2.6 

2576 

19 

38 

100 

2.6 

2575 

19 

40 

100 

2.5 

2125 

7 

13 

32 

2.5 

0111 

22 

40 

100 

2.5 

2584 

19 

42 

>100 

>2.4 

2980 

25 

1.4 

3.2 

2.4 

2811 

24 

0.13 

0.32 

2.4 

4434 

44 

13 

32 

2.4 

4113 

39 

1.4 

3.2 

2.4 

2089 

6 

4.3 

10 

2.3 

2277 

11 

43 

100 

2.3 

3190 

29 

14 

32 

2.3 

4887 

46 

1.5 

3.2 

2.2 

0113 

1 

45.1 

100 

2.2 

0347 

2 

0.4 

1 

2.2 

2132 

7 

45 

100 

2.2 

2589 

19 

48 

100 

2.1 

4610 

43 

155 

320 

2.1 

4190 

39 

16 

32 

2.1 

4464 

45 

0.16 

0.32 

2.0 

2363 

15 

16 

32 

2.0 

2172 

8 

16 

32 

2.0 

3503 

33 

16 

32 

2.0 

0708 

30 

50 

100 

2.0 

3565 

32 

5.0 

10 

2.0 

0349 

2 

1.6 

3.2 

2.0 

2108 

6 

52 

>100 

>1.9 

0084 

1 

172 

320 

1.9 

4071 

35 

53 

100 

1.9 

4273 

39 

17 

32 

1.9 
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Table  23  (Cont’d) 


A  VS  No. 

Shipment 

ICso 

MTC 

JEL 

4272 

39 

56 

100 

1.8 

2630 

19 

57 

100 

1.8 

2863 

20 

1.8 

3.2 

1.8 

2907 

26 

57 

100 

1.7 

3141 

29 

5.7 

10 

1.7 

2228 

10 

19 

32 

1.7 

3073 

28 

1.9 

3.2 

1.7 

1970 

27 

19 

32 

1.7 

4390 

43 

18 

32 

1.7 

4769 

44 

19 

32 

1.7 

5558 

53 

19 

32 

1.7 

2408 

16 

192 

320 

1.7 

0136 

4 

198.5 

>320 

>1.6 

2862 

20 

19 

32 

1.6 

2717 

22 

195 

320 

1.6 

2167 

8 

64 

100 

1.6 

2193 

9 

6.4 

10 

1.6 

3691 

32 

64 

>100 

>1.6 

3355 

31 

6 

10 

1.6 

3765 

35 

61 

100 

1.6 

3542 

31 

20 

32 

1.6 

4802 

46 

20 

32 

1.6 

4339 

42 

20 

32 

1.6 

1976 

1 

67 

>100 

>1.5 

1996 

3 

66 

100 

1.5 

2985 

27 

209 

320 

1.5 

2583 

19 

22 

32 

1.5 

3861 

40 

21 

32 

1.5 

4373 

31 

21 

32 

1.5 

1729 

45 

66 

100 

1.5 

5555 

53 

208 

320 

1.5 

3788 

35 

21 

32 

1.5 

3509 

33 

2.1 

3.2 

1.5 

5557 

53 

2.2 

3.2 

1.5 

2487 

19 

223 

320 

1.4 

3204 

29 

2.3 

3.2 

1.4 

2178 

8 

73 

>100 

>1.4 

3581 

32 

6.9 

10 

1.4 

5562 

53 

70 

100 

1.4 

3805 

35 

6.9 

10 

1.4 

2563 

32 

23 

32 

1.4 

3867 

41 

22 

32 

1.4 

4739 

44 

70 

100 

1.4 

4454 

45 

7.1 

10 

1.4 

3860 

40 

23 

32 

1.4 

4120 

40 

230 

320 

1.4 

4177 

39 

3.6 

5 

1.4 
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Table  23  (Cont’d) 


AVS  No. 

Shipment 

I£so 

MTC 

TI 

3851 

40 

7.3 

10 

1.4 

4316 

42 

24 

32 

1.4 

1972 

1 

79.3 

100 

1.3 

1973 

1 

25 

32 

1.3 

2615 

19 

74 

100 

1.3 

2093 

6 

76 

100 

1.3 

2212 

10 

7.6 

10 

1.3 

2984 

27 

25 

32 

1.3 

3695 

32 

248 

320 

1.3 

2716 

22 

2.5 

3.2 

1.3 

4233 

12 

238 

320 

1.3 

4049 

37 

7.8 

10 

1.3 

4241 

39 

7.8 

10 

1.3 

4427 

44 

25 

32 

1.3 

4384 

43 

7.9 

10 

1.3 

4047 

37 

7.9 

10 

1.3 

4890 

46 

25 

32 

1.3 

4085 

37 

254 

320 

1.3 

5491 

53 

24 

32 

1.3 

3797 

35 

7.6 

10 

1.3 

3593 

30 

0.25 

0.32 

1.3 

3496 

33 

25 

32 

1.3 

1999 

3 

2.7 

3.2 

1.2 

3689 

32 

82 

100 

1.2 

2188 

9 

84 

100 

1.2 

2232 

10 

84 

100 

1.2 

2517 

20 

2.7 

3.2 

1.2 

2138 

5 

270 

320 

1.2 

2285 

11 

269 

320 

1.2 

2812 

24 

0.02 

0.032 

1.2 

3106 

28 

27 

32 

1.2 

2739 

22 

28 

32 

1.2 

3205 

29 

2.8 

3.2 

1.2 

1850 

32 

261 

320 

1.2 

3680 

32 

82 

100 

1.2 

1901 

33 

82 

100 

1.2 

3677 

32 

2.7 

3.2 

1.2 

3589 

32 

27 

32 

1.2 

4261 

39 

8.1 

10 

1.2 

4192 

39 

8.2 

10 

1.2 

3789 

35 

8.2 

10 

1.2 

4216 

41 

85 

100 

1.2 

3858 

40 

0.85 

1 

1.2 

4437 

44 

8.7 

10 

1.2 

1738 

45 

87 

100 

1.2 

0202 

4 

298 

>320 

>  1.1 

0228 

1 

28.4 

32 

1.1 
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Table  23  (Cont’d) 


YS  No, 

Shipment 

I£so 

MTC 

TI 

0302 

1 

0.3 

0.32 

1.1 

1089 

5 

0.9 

1.0 

1.1 

2718 

22 

279 

320 

1.1 

2652 

21 

287 

320 

1.1 

0065 

2 

29 

32 

1.1 

2429 

17 

9.1 

10 

1.1 

3131 

28 

9.2 

10 

1.1 

2971 

27 

30 

32 

1.1 

2189 

9 

303 

320 

1.1 

4281 

42 

2.8 

3.2 

1.1 

4127 

40 

89 

100 

1.1 

4859 

48 

9.1 

10 

1.1 

4197 

39 

94 

100 

1.1 

3902 

41 

9.5 

10 

1.1 

1730 

45 

306 

320 

1.1 

3488 

33 

2.8 

3.2 

1.1 

3499 

33 

9.1 

10 

1.1 

3351 

31 

30 

32 

1.1 

3919 

34 

9.3 

10 

1.1 

2403 

16 

30 

32 

1.1 

*  Compounds  identified  by  their  A  VS  numbers  are  listed  in  descending  order  from  the  most  active  to  the 
least  active.  Assays  were  done  in  Vero  cells.  An  active  compound  is  defined  here  as  having  a  therapeutic 
index  (TI)  of  greater  than  1.0.  The  drug  concentration  which  reduced  the  mean  plaque  number  of  50% 
(50%  inhibitory  dose,  IC50)  was  calculated  using  a  regression  analysis  program  for  semilog  curve  fitting 
and  is  expressed  in  /xg/ml.  The  minimum  cytotoxic  drug  concentration  (MTC)  is  the  lowest  drug 
concentration  at  which  toxicity  was  observed.  This  is  also  expressed  in  /ig/ml.  The  therapeutic  index 
(TI)  of  a  compound  was  determined  by  dividing  the  MTC  by  the  IC50. 
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Some  of  the  compounds  were  sent  to  us  in  more  than  one  separate  drug  shipment.  These 
compounds  were  tested  more  than  once.  Data  from  the  confirmatory  assays  are  summarized  in  Table 
24.  If  a  compound  showed  a  Therapeutic  Index  of  .>.1,  then  it  was  considered  a  candidate  for 
confirmatory  testing.  Out  of  10  confirmatory  assays,  9  compounds  were  confirmed  active  during  this 
contract  period.  If  sufficient  amounts  of  compound  is  available,  the  other  compounds  in  Table  23  should 
be  retested  for  confirmation. 
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•a* 


Table  24 


Confirmatory  Assays  for  Compounds  Found 
Active  Against  Pichinde  Virus* 


AVS  No. 

Shipment 

ICso 

(ug/mn 

MTC 

iig/mi 

n 

0646 

2 

0.1 

100 

>681 

2 

0.4 

>10 

>27 

0148 

2 

0.2 

100 

589 

2 

0.7 

>100 

>151 

0140 

4 

0.5 

>100 

>208 

4 

0.2 

0.32 

1.5 

0001 

4 

2.5 

>100 

>40 

4 

3.7 

32 

8.7 

0230 

1 

9.8 

320 

33 

1 

71 

320 

4.5 

2506 

21 

1.4 

10 

7.4 

21 

4.8 

10 

2.1 

0094 

1 

30 

>100 

>3.3 

1 

56 

100 

1.8 

1 

44 

100 

2.3 

2980 

25 

1.4 

3.2 

2.4 

25 

0.86 

1.0 

1.1 

3788 

35 

21 

32 

1.5 

35 

— 

3.2 

— 

4241 

39 

7.8 

10 

1.3 

46 

18 

10 

0.7 

*  =  Compounds  identified  by  their  AVS  number  are  listed  in  ascending  order  by  AVS 

number. 

IC50  =  The  minimum  drug  concentration  (/ag/ml)  that  inhibited  the  CPE  by  50%,  calculated  by 

using  a  regression  analysis  program  for  semilog  curve  fitting. 

MTC  =  Minimum  cytotoxic  drug  concentration  is  the  lowest  drug  concentration  at  which  drug 

toxicity  was  observed. 

TI  =  The  Therapeutic  Index  of  a  compound  was  determined  by  dividing  the  MTC  by  the 

ICso- 
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4.1.10 


The  number  of  single  drug  tests  carried  out  against  VSV  during  this  contract  period  is 
summarized  in  yearly  increments  in  Figure  43.  During  this  five-year  period  two  main  in  vitro  antiviral 
assay  protocols  were  implemented: 

1.  A  standard  CPE  inhibition  assay  by  virus  rating  (VR)  (Annual  Report,  December  15, 
1988,  Section  3.2.4). 

2.  Since  January,  1989,  MTT  based-antiviral  assay  format. 

A  total  of  2438  tests  were  performed  during  this  contract  period  using  both  assay  types.  Routine 
testing  was  changed  to  the  MTT-assay  format  to  improve  the  efficiency  and  quality  of  the  primary 
screening  program  in  addition  to  being  more  cost-effective.  Two  positive  control  drugs  (AVS-303  and 
1160)  were  included  in  each  assay.  For  the  CPE-inhibition  assay,  the  VR  of  AVS-303  ranged  from  1.3 
to  4.8,  the  ICjo  from  0.6  to  18.5  jig/ml,  and  the  TI  from  1.1  to  17.9.  The  VR  of  AVS-1160  ranged 
from  1.6  to  4.9,  the  ICso  from  0.2  to  2.3  jig/ml,  and  the  TI  from  1.1  to  33.6.  A  wider  range  of  values 
was  obtained  with  the  MTT  assay.  The  TC25  of  AVS-303  ranged  from  4.33  to  320,  the  IC50  from  1.27 
to  5.39  ;ig/ml,  and  the  SI  from  1.94  to  73.07.  The  TC^  of  AVS-1160  ranged  from  1.31  to  37.6,  the 
ICso  from  0.32  to  55.9  jig /ml,  and  the  SI  from  1.07  to  36.03.  Results  of  these  positive  controls  (VR 
tests)  were  used  as  a  guideline  to  assess  the  quality  of  each  assay. 

Out  of  the  2130  accepted  single  drug  tests,  26  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  around  1.2%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  VSV.  The  remainder,  2104  compounds  (98.8%),  were  considered  inactive  with 
both  assay  protocols  (Figure  43). 


IN  VITRO  PRIMARY  SCREEN:  NUMBER  OF  COMPOUNDS  FOUND  ACTIVE  AGAINST 
VESICULAR  STOMATITIS  VIRUS  DURING  THE  CONTRACT  PERIOD 
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1985*1 988 

1988-1987 

1987*1988 

1988*1989 

1989-1991* 

Number  Active 

3 

8 

8 

7 

0 

26 

Number  Inactive 

m 

522 

65S 

Q 

2104 

Yearly  Total  (Accepted 

233 

627 

605 

665 

0 

2130 

Single  Drug  Tests) 

*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  43 
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As  shown  in  Table  25  fourteen  compounds  demonstrated  confirmed  in  vitro  antiviral  activity 
versus  VSV  during  this  contract  period,  lie  activity  of  the  remaining  compounds  was  either  not 
confirmed  on  retest  or  there  was  not  sufficient  drug  available  for  retest. 

The  three  most  active  compounds  identified  during  this  contract  period  were  AVS-5580  with  a 
TAI  of  >73.5  and  >59.5  and  a  SI  of  >  1000  and  >5060,  AVS-5219  with  a  TAI  of  >71.99  and  28.27 
and  a  SI  of  127  and  10.6  and  AVS-2350  with  VR  of  2.0  and  a  SI  of  32  and  317.  AVS-2503  also  showed 
good  antiviral  activity  with  a  VR  of  4.1  and  4.8  and  a  SI  of  46  and  75. 
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Table  25 


Confirmatory  Assays  for  Compounds  Active  Against  Vesicular  Stomatitis  Virus 


AVS 

No. 

Ship¬ 

ment 

Date 

DIF.RHTL 

ICso 

1^25 

IAI 

SI 

Assay 

lyes 

346a 

25 

07/10/87 

NA 

0.41 

1.00 

0.95b 

2.42 

CPE 

25 

07/28/87 

NA 

0.09 

0.32 

1.40b 

3.60 

CPE 

1159 

27 

07/28/87 

NA 

15.95 

100.00 

1.90b 

6.27 

CPE 

27 

10/13/87 

NA 

8.86 

100.00 

2.60b 

11.29 

CPE 

1214 

52 

03/03/89 

1.451 

3.05 

20.20 

>30.25 

6.61 

MTT 

52 

05/12/89 

1.477 

2.33 

5.78 

10.52 

2.48 

MTT 

1217 

52 

03/03/89 

1.451 

41.60 

218.00 

>29.06 

5.24 

MTT 

52 

05/12/89 

1.429 

55.90 

144.00 

13.33 

2.58 

MTT 

2350 

14 

11/06/87 

NA 

0.00 

>20000.00 

1.10b 

>0.00 

CPE 

14 

11/12/87 

NA 

632.00 

200000.00 

1.95b 

316.60 

CPE 

14 

02/04/88 

NA 

0.00 

200000.00 

0.00b 

0.00 

CPE 

14 

05/13/88 

NA 

6317.00  >  200000.00 

2.00b 

>31.70 

CPE 

2503 

21 

05/05/87 

NA 

2.17 

100.00 

4.10b 

46.10 

CPE 

21 

06/12/87 

NA 

1.33 

100.00 

4.75b 

75.36 

CPE 

2906 

26 

07/17/87 

NA 

7.80 

<100.00 

2.10b 

<12.81 

CPE 

26 

07/28/87 

NA 

8.86 

100.00 

2.60b 

11.29 

CPE 

3586 

32 

01/29/88 

NA 

1.80 

32.00 

3.70b 

17.70 

CPE 

32 

02/23/88 

NA 

1.60 

32.00 

4.30b 

20.10 

CPE 

3968 

36 

03/18/88 

NA 

89.50 

320.00 

1.25b 

3.58 

CPE 

36 

08/04/89 

1.570 

54.20 

180.00 

>  17.98 

3.32 

MTT 

4240 

39 

04/05/88 

NA 

8.00 

32.00 

2.60b 

4.00 

CPE 

39 

05/10/88 

NA 

11.80 

<100.00 

1.70b 

<8.50 

CPE 

4275 

39 

04/08/88 

NA 

0.22 

1.00 

3.60b 

4.49 

CPE 

39 

04/19/88 

NA 

0.16 

0.32 

4.10b 

1.95 

CPE 

39 

08/11/89 

1.504 

0.06 

0.22 

>18.82 

3.66 

MTT 

5219 

51 

03/03/89 

1.315 

1.96 

249.00 

>71.99 

127.00 

MTT 

51 

05/12/89 

1.477 

1.85 

19.60 

28.27 

10.60 

MTT 

5556 

53 

05/12/89 

1.300 

48.10 

141.00 

>19.17 

2.93 

MTT 

53 

06/02/89 

1.391 

41.80 

155.00 

24.99 

3.70 

MTT 

278 


Southern  Research  Institute 


Table  25  (Cont’d) 


AVS 

No. 

Ship- 

ment 

Date 

DIFRNTL 

IC50  XC25 

TAI 

SI 

Assay 

IXQS 

5580 

54 

05/05/89 

1.153 

<  1.00  >  100000.00 

>73.50 

>1000.00 

MTT 

54 

05/19/89 

1.657 

19.80  >  100000.00 

>59.50 

>5060.00 

MTT 

*  Compounds  identified  by  their  AVS  numbers  are  listed  in  ascending  numerical  order.  AVS-2350  and 
AVS-5580  were  tested  in  Vero  cells  and  activity  is  expressed  as  I.U./ml.  All  other  assays  were  done  in 
L929  cells. 

b  This  value  is  a  virus  rating  (VR)  rather  than  TAI.  The  VR  is  a  measurement  of  selective  antiviral 
activity  that  takes  into  account  the  degree  of  inhibition  of  virus-induced  CPE  and  the  degree  of 
cytotoxicity  produced  by  the  test  compound  similar  to  TAI. 

DIFRNTL  =  The  differential  is  the  difference  in  the  cell  control  and  the  virus  control  optical  densities. 

IC<q  =  The  minimum  drug  concentration  (/ig/ml)  that  inhibited  CPE  by  50%,  calculated  by  using 
a  regression  analysis  program  for  semilog  curve  fitting.  - 

TC25  =  The  minimum  drug  concentration  Otg/ml)  that  reduced  cell  viability  by  25%. 

TAI  =  Total  Antiviral  Index  =  the  area  between  the  cytotoxicity  and  the  antiviral  curves. 

SI  =  Selective  Index,  calculated  by  dividing  the  TC25  by  the  IC50. 

NA  =  Not  Applicable. 
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4.1.11 


The  contract  was  modified  in  the  second  year  (DAMD17-86-C-6013,  modification  No.  P60001) 
to  also  include  testing  of  the  compounds  supplied  by  USAMRIID  against  Human  Immunodeficiency  Virus 
(HIV)  and  other  retroviruses.  In  April,  1987,  the  contract  was  amended  to  test  5,000  -  10,000 
compounds  per  year  against  HIV  for  NCI.  We  used  the  XTT  assay  and  automated  plate  readers.  A 
computer  was  connected  to  the  plate  reader  for  data  processing  and  then  the  data  was  down  loaded  to  the 
NCI  database  by  modem.  This  testing  was  later  supported  by  two  separate  contracts  (cooperative 
agreement  No.  D AMD  1 7-88-H-8003  dated  January  4,  1988  and  NCI  Contract  N01-CM-87237  dated  July 
15,  1988).  Results  are  presented  below  for  antiviral  testing  done  under  this  contract. 

4.1. H.1  Primarx  Sgsffl»ng-HIVi 

4.1. H.1.1  ySAMRIICLCaimiflmidsi 

Approximately  500  AVS  compounds  supplied  to  us  from  USAMRIID  were  screened  in  the 
primary  ATH8  cell  assay  for  antiviral  activity  against  HIV.  Although  the  ATH8  human  T-cell  line 
proved  to  be  very  sensitive  in  detection  of  HIV  antiviral  activity,  it  was  a  troublesome  cell  line  to 
maintain  in  quantity  on  a  regular  basis  for  use  in  assays. 

Table  26  lists  the  most  active  AVS  compounds,  based  on  the  therapeutic  index  and  virus  rating, 
identified  in  our  primary  screening.  All  of  these  compounds  appeared  to  be  very  potent,  with  six  of 
them,  AVS-999,  AVS-2353,  AVS-2623,  AVS-1764,  AVS-206  and  AVS-1603,  having  an  ID50  of  0.1 
/ig/ml  or  lower.  Several  of  these  compounds  appeared  very  active,  having  VR  values  greater  than  4,  with 
AVS-2576  having  a  VR  of  5.2.  Dideoxycytidine  (ddC)  was  included  with  each  set  of  assays  as  a  positive 
control  drug.  It  typically  had  a  VR  of  4  or  greater  and  an  IDS0  of  <0.1  pg/ml.  A  complete  listing  of 
all  the  USAMRIID  compounds  found  to  have  some  degree  of  activity  in  the  primary  HIV  screen  is 
presented  in  Appendix  A,  Table  9  of  our  second  annual  report  dated  December,  15,  1987. 
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Table  26 

Compounds  Active  Against  Human  Immunodeficiency  Virus* 


AVS# 

Shipment 

YE 

VR* 

E>50 

MTC 

II 

0999 

9 

3.5 

1.2 

<0.1 

100 

>1000 

2353 

11 

4.2 

1.4 

<0.1 

>100 

>1000 

2276 

11 

4.3 

1.4 

0.2 

100 

499 

2623 

19 

3.1 

1.0 

<0.1 

32 

>320 

1764 

22 

3.1 

1.0 

<0.1 

32 

>320 

2285 

11 

4.4 

1.5 

0.4 

>100 

>254 

1790 

21 

2.6 

0.9 

0.5 

100 

184 

2572 

19 

4.7 

1.6 

1.0 

100 

100 

0206 

9 

2.0 

0.7 

0.1 

10 

100 

1603 

N/Ab 

4.2 

1.4 

<0.1 

10 

>100 

2576 

19 

5.2 

1.7 

1.0 

100 

100 

2575 

19 

4.5 

1.5 

1.5 

>100 

>69 

2574 

19 

3.6 

1.2 

1.6 

100 

64 

2567 

21 

3.4 

1.1 

1.8 

>100 

>54 

a.  Compounds  identified  by  their  AVS  number  are  listed  in  descending  order  by  activity.  Assays  were 

done  in  ATH8  cells. 

b.  AZT  (not  applicable). 

VR  =  A  measurement  of  selective  antiviral  activity  which  takes  into  account  the  degree  of 

inhibition  of  virus-induced  CPE  and  the  degree  of  cytotoxicity  produced  by  the  test 
compound,  determined  by  a  modification  of  the  method  of  Ehrlich  et  al.  (Ann.  N.Y. 
Acad.  Sci.  130.5,  1965). 

VR*  =  The  designation  for  the  virus  rating  calculated  by  the  method  of  Sidwell  and  Huffman 

(Appl.  Microbiol.  22:797,  1971). 

ID50  =  The  minimum  drug  concentration  (/ig/ml)  that  inhibited  the  CPE  by  50%,  calculated  by 

using  a  regression  analysis  program  for  semilog  curve  fitting. 

MTC  =  Minimum  cytotoxic  drug  concentration  is  the  lowest  drug  concentration  at  which  drug 

toxicity  was  observed. 

TI  =  The  Therapeutic  Index  of  a  compound  was  determined  by  dividing  the  MTC  by  the 

ID50. 
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Compounds  exhibiting  HIV  antiviral  activity  in  the  initial  ATH8  cell  assay  were  retested  in  ATH8 
cells  to  confirm  the  activity.  The  results  of  these  confirmatory  assays  are  presented  in  Table  27. 
Antiviral  activity  was  confirmed  for  many  of  the  compounds.  Some  of  the  best  compounds,  based  on 
the  VR  and  TI  values,  appeared  to  be  AVS-999,  AVS-2353,  AVS-2358,  AVS-2393,  and  AVS-2576. 
Compounds  having  confirmed  activity  were  further  evaluated  in  additional  assays  (see  below). 

Table  27 

Confirmatory  Assays  for  Compounds  Active 
Against  Human  Immunodeficiency  Virus* 


Date 


AYS# 

Shipment 

Tested 

YR 

VR* 

m5o 

MTC 

II 

l 

9 

01/26/87 

1.5 

0.5 

0.8 

3.2 

4.0 

07/08/87 

2.0 

0.7 

- 

10.0 

- 

206 

9 

01/29/87 

2.0 

0.7 

0.1 

10.0 

100.0 

10/19/87 

1.9 

0.6 

- 

10.0 

- 

999 

9 

01/29/87 

3.6 

1.2 

<0.1 

100.0 

>1000.0 

03/16/87 

1.9 

0.6 

2.2 

32.0 

15.0 

10/19/87 

3.3 

1.1 

0.3 

100.0 

313.0 

1790 

21 

07/16/87 

2.6 

0.9 

0.5 

100.0 

184.0 

11/06/87 

0.0 

0.0 

- 

32.0 

- 

2274 

12 

03/11/87 

1.2 

0.4 

0.3 

3.2 

10.0 

06/30/87 

0.0 

0.0 

- 

<100.0 

- 

2275 

12 

03/16/87 

1.0 

0.3 

_ 

10.0 

_ 

06/30/87 

0.0 

0.0 

- 

32.0 

- 

2276 

11 

01/26/87 

4.3 

1.4 

0.2 

100.0 

499.0 

06/16/87 

0.0 

0.0 

- 

<0.1 

- 

06/25/87 

0.5 

0.2 

- 

10.0 

- 

06/30/87 

0.0 

0.0 

- 

32.0 

- 

2278 

11 

02/13/87 

1.4 

0.5 

1.8 

100.0 

56.0 

06/17/87 

0.0 

0.0 

- 

<.0.1 

- 

2285 

11 

02/03/87 

4.4 

1.5 

0.4 

>100.0 

>253.0 

07/01/87 

1.7 

0.6 

- 

100.0 

- 

2332 

12 

03/11/87 

1.7 

0.6 

- 

>100.0 

_ 

06/25/87 

1.8 

0.6 

- 

>100.0 

- 

07/01/87 

1.1 

0.4 

- 

>100.0 

- 

07/08/87 

2.0 

0.7 

5.7 

100.0 

ICO 

2340 

12 

03/19/87 

1.5 

0.5 

9.5 

>100.0 

>11.0 

07/01/87 

1.3 

0.4 

- 

>100.0 

- 
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Table  27  (Cont’d) 


Date 


AYS# 

Shipment 

Tested 

YR 

VR* 

ID50 

MTC 

2353 

11 

01/26/87 

4.2 

1.4 

<0.1 

>100.0 

06/16/87 

0.0 

0.0 

- 

<0.1 

07/01/87 

2.2 

0.7 

12.1 

>100.0 

2358 

15 

03/18/87 

1.1 

0.4 

<0.1 

1.0 

07/01/87 

1.2 

0.4 

43.0 

>100.0 

2365 

15 

03/22/87 

1.8 

0.6 

• 

>100.0 

06/30/87 

1.5 

0.5 

23.0 

100.0 

07/01/87 

0.5 

0.2 

- 

>100.0 

07/08/87 

1.3 

0.4 

- 

100.0 

2393 

16 

07/22/87 

1.9 

0.6 

0.6 

32.0 

10/19/87 

3.3 

1.1 

59.0 

100.0 

2397 

16 

07/22/87 

1.1 

0.4 

17.0 

32.0 

10/19/87 

2.4 

0.8 

- 

32.0 

2404 

16 

05/15/87 

1.0 

0.3 

• 

10.0 

07/24/87 

0.0 

0.0 

- 

10.0 

2407 

16 

05/15/87 

1.7 

0.6 

0.9 

10.0 

07/06/87 

0.0 

0.0 

- 

32.0 

2408 

16 

05/15/87 

1.1 

0.4 

- 

<100.0 

07/06/87 

0.0 

0.0 

- 

100.0 

2488 

19 

06/01/87 

2.4 

0.8 

3.2 

32.0 

07/09/87 

0.3 

0.1 

- 

32.0 

2572 

19 

06/05/87 

4.8 

1.6 

1.0 

100.0 

07/09/87 

0.0 

0.0 

- 

10.0 

10/29/87 

0.0 

0.0 

- 

100.0 

2574 

19 

06/05/87 

3.6 

1.2 

1.6 

<100.0 

07/09/87 

0.6 

0.2 

- 

10.0 

2576 

19 

06/05/87 

5.2 

1.7 

1.0 

100.0 

06/17/87 

3.1 

1.0 

2.4 

100.0 

2581 

19 

06/05/87 

3.4 

1.1 

3.2 

100.0 

07/10/87 

0.4 

0.1 

- 

10.0 

2621 

19 

07/08/87 

1.7 

0.6 

_ 

32.0 

07/23/87 

2.4 

0.8 

11.2 

100.0 

H 

>1000.0 

>8.2 

10.0 

>2.4 

4.4 

57.0 

1.7 

1.9 

11.0 

10.0 

100.0 

64.0 

100.0 

41.0 

31.0 

8.9 
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Table  27  (Cont’d) 


Date 

AVS# 

Shipment 

Tested 

YE 

VR* 

22so 

MTC 

n 

2708 

22 

10/14/87 

1.3 

0.4 

0.1 

1.0 

10.0 

10/19/87 

2.5 

0.8 

- 

32.0 

- 

2748 

22 

05/20/87 

1.1 

0.4 

0.1 

1.0 

8.2 

07/10/87 

0.0 

0.0 

- 

<.0.1 

- 

2749 

22 

05/20/87 

1.9 

0.6 

1.8 

32.0 

18.0 

06/17/87 

0.0 

0.0 

- 

10.0 

- 

07/22/87 

0.0 

0.0 

- 

100.0 

- 

a.  Compounds  are  listed  in  ascending  numerical  order  by  AVS  number.  The  results  from  the  primary 

and  the  subsequent  confirmatory  CPE-inhibition  assays  are  listed  chronologically  for  each  compound. 

VR  =  A  measurement  of  selective  antiviral  activity  which  takes  into  account  the  degree  of 

inhibition  of  virus-induced  CPE  and  the  degree  of  cytotoxicity  produced  by  the  test 
compound,  determined  by  a  modification  of  the  method  of  Ehrlich  et  al.  (Ann.  N.Y. 
Acad.  Sci.  130: 5,  1965). 

VR*  =  The  designation  for  the  virus  rating  calculated  by  the  method  of  Sidwell  and  Huffman 

(Appl.  Microbiol.  22:797,  1971). 

ID^  =  The  minimum  drug  concentration  (jig/ml)  that  inhibited  the  CPE  by  50%,  calculated  by 

using  a  regression  analysis  program  for  semilog  curve  fitting. 

MTC  =  Minimum  cytotoxic  drug  concentration  is  the  lowest  drug  concentration  at  which  drug 

toxicity  was  observed. 

TI  =  The  Therapeutic  Index  of  a  compound  was  determined  by  dividing  the  MTC  by  the 

ID*,- 


284 


Southern  Rciearch  Institute 


Further  assays  of  AVS-999  were  conducted  on  the  following  samples  of  the  drug:  (1)  purified 
samples  of  4-acetyl-4-phenyl-piperidine  (PAP-base  and  PAP-HC1),  purified  from  inactive  drug  received 
from  the  NCI  (NSC  613291);  (2)  original  and  new  samptes  obtained  from  Technassociates,  and  (3)  a  drug 
sample  obtained  from  Dr.  Raymond  Schinazi  (VA  Medical  Center,  Decatur,  GA).  The  samples  were 
assayed  in  parallel  on  ATH8  cells  and  scored  by  visual  assessment  of  CPE.  The  results,  summarized  in 
Table  28,  showed  that  all  of  these  samples  were  active,  which  was  reflected  in  their  VR  scores  of  2.5  - 
3.3,  although  the  original  sample  and  the  PAP-HC1  appeared  to  be  less  toxic,  resulting  in  higher  TI 
values  for  those  two  samples.  It  should  be  noted  from  the  data  that  the  maximum  reduction  in  CPE 
observed  at  any  concentration  level  in  this  set  of  assays  was  58%,  in  contrast  to  parallel  data  for  ddC  in 
which  100%  reduction  was  observed  supporting  the  lack  of  concentration-dependency  and  the  marginal 
nature  of  the  results  for  AVS-999.  The  new  samples  obtained  from  Technassociates  was  identical  by 
HPLC  profile  to  the  material  received  from  the  NCI  (NSC  613291)  and  it  contained  the  same  impurities. 
This  material  was  significantly  less  active  than  the  purified  compound  and  the  original  sample  submitted 
as  AVS-999. 

Table  28 


Retesting  of  AVS-999  Samples4 


AVS 

No. 

SamDle 

VR 

id50 

(ug/ml) 

MTC 
(us/ ml) 

Therapeutic 

Index 

999 

PAP-Base 

3.2 

3.2 

100 

31.25 

999 

PAP-HC1 

2.7 

0.32 

>100 

>312.50 

999 

Schinazi  Sample 

3.1 

3.2 

100 

31.25 

999 

Original  Sample 
(Technassociates) 

3.3 

0.32 

100 

312.50 

999 

New  Sample 
(Technassociates) 

2.5 

>32.0 

100 

<3.13 

2639 

ddC  (Positive  Control 
drug) 

3.8 

0.1 

10 

100 

VR 


VR* 

IDJO 

MTC 


Assays  were  done  in  ATH8  cells. 

A  measurement  of  selective  antiviral  activity  which  takes  into  account  the  degree  of  inhibition  of 
virus-induced  CPE  and  the  degree  of  cytotoxicity  produced  by  the  test  compound,  determined  by 
a  modification  cf  the  method  of  Ehrlich  el  al.  (Ann.  N.Y.  Acad.  Sci.  130:5,  1965). 

The  designation  for  the  virus  rating  calculated  by  the  method  of  Sidwell  and  Huffman  (Appl. 
Microbiol.  22:797,  1971). 

The  minimum  drug  concentration  (jx g/ml)  that  inhibited  the  CPE  by  50%,  calculated  by  using  a 
regression  analysis  program  for  semilog  curve  fitting. 

Minimum  cytotoxic  drug  concentration  is  the  lowest  drug  concentration  at  which  drug  toxicity  was 
observed. 


TI  =  The  Therapeutic  Index  of  a  compound  was  determined  by  dividing  the  MTC  by  the  IDjq, 
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4.1.11.1.2  NCI  Compounds: 


During  this  period  all  elements  of  the  XTT  (tetrazolium  dye)  assay  system  were  brought  into 
operation.  During  the  short  period  that  this  Task  was  included  in  this  contract,  we  tested  approximately 
1700  NSC  compounds  supplied  by  NCI  against  HIV  in  MT-2  cells  of  this  number,  20  compounds  were 
considered  active  or  possibly  active  and  the  remainder  were  either  inactive  or  represented  unsatisfactory 
tests.  The  most  frequent  cause  of  unsatisfactory  tests  was  poor  infectivity  of  virus.  One  drug,  NSC- 
614846,  demonstrated  significant  activity  comparable  to  dideoxycytidine  (ddC,  NSC-606170,  AVS-2639). 
The  results  for  ddC  are  shown  in  Figure  44  and  results  for  NSC-614846  assayed  in  MT-2  cells,  are 
shown  in  Figure  45.  Inoculation  was  by  cocultivation  with  H9/IHB  cells  (20  cells/well).  This  compound 
(NSC  614846)  had  an  ID^  of  0.009  /tg/ml,  a  5096  cytotoxicity  concentration  (TC50)  of  3.8  #tg/ml,  and 
a  TI  (calculated  as  the  TC^D^)  of  404.  Figure  46  is  an  example  of  the  data  sheet  resulting  from  this 
assay. 


ddC  7  DAY  COCULT  ATH8  CELLS  ♦  H9/HTLV-III  B  CELLS 


Figure  44 

Results  from  an  XTT  assay  of  the  antiviral  activity  of  2',3'-dideoxycytidine  against  HIV  in  ATH8  cells. 
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NSC  614846 

XTT  ASSAY  PLATE  (0052) 


Results  from  an  XTT  assay  of  the  antiviral  activity  of  NSC-614846  against  HIV  in  MT-2  cells. 


gpSUMENT  ID 
pm«PE  BARCCDE 
DCC  DATE 
STAIN  DATE 


9N  0052 
0052 

03-DEC-87 

03-DEC-87 


OCNFIG:  017 


REPORT  DATE 
ASSAY 

ERDG  ADD  DATE 
MR600  READ  DATE 


09-FEB-88 

nr 

03-DEC-87 

03-DEE-87 


A 

B 

C 

D 

E 

F 

G 

H 


WELL  GRP 

NSC 

TT30PE 

CCNC 

QC 

D 

CV 

T/C%  IND  EC50/90/100 

rm.  line  :  MT-2 

SAMPLE  : 

:  0100 

E03-G03 

VEH  54 

1 

1.119 

0.014 

0.010 

B02-G02 

BACKED 

0.225 

0.006 

0.025 

B04-C04 

614846 

11 

5.00E-06 

u 

1 

0.169 

0.002 

0.005 

15.1 

N  9.38E-03 

B05-C05 

614846 

11 

5.00E-05 

u 

66 

0.543 

0.255 

0.332 

48.6 

N  1.47E-01 

B06-C06 

614846 

11 

5 . OOE-04 

u 

1 

0.243 

0.019 

0.041 

21.7 

*  2.31E-01 

B07-C07 

614846 

11 

5.00E-03 

u 

66 

0.271 

0.139 

0.281 

24.3 

B08-C08 

614846 

n 

5.00E-02 

u 

1 

0.740 

0.030 

0.031 

66.1* 

B09-C09 

614846 

11 

5 . 00E-01 

u 

1 

1.309 

0.148 

0.097 

117.0 

Bio-ao 

614846 

11 

5.00E+00 

u 

1 

1.273 

0.038 

0.025 

113.8 

Bii-ai 

614846 

11 

5.00E+01 

u 

1 

0.075 

0.005 

0.016 

6.7 

BO 3-DO 3 

HIVCNTL 

66 

0.368 

0.151 

0.151 

32.8 

CALCULATED  RESULTS 

(  UNINFECTED  ) 

WEIL  GRP 

NSC 

TTYPE 

CCNC 

QC 

E3 

CV 

T/C%  IND  IC50/90/100 

CELL  LINE  :  Iff- 2 

SAMPLE  i 

:  0100 

E03-G03 

VEH  54 

1 

1.119 

0.014 

0.010 

F04-F04 

614846 

1U 

5.00E-06 

u 

1 

1.471 

0.000 

0.000 

131.5 

3 . 79E+00 

F05-F05 

614846 

1U 

5 . 00E-05 

u 

1 

1.507 

0.000 

0.000 

134.7 

4.12E+01 

F06-F06 

614846 

1U 

5. 00E-04 

u 

1 

1.455 

0.000 

0.000 

130.0 

>5 . 00E+01 

F07-F07 

614846 

1U 

5.00E-03 

u 

1 

1.368 

0.000 

0.000 

122.3 

F08-F08 

614846 

1U 

5.00E-02 

u 

1 

1.534 

0.000 

0.000 

137.1 

F09-F09 

614846 

1U 

5.00E-01 

u 

1 

1.501 

0.000 

0.000 

134.1* 

F10-F10 

614846 

1U 

5 . 00E+00 

u 

1 

0.431 

0.000 

0.000 

38.5* 

FU-Fll 

614846 

1U 

5.00E+01 

u 

1 

0.083 

0.000 

0.000 

7.4 

In  Vitro  Therapeutic  Indices 
IC50/EC50  IC90/EC90  IC100/EC100 

NSC  :  614846  *  4.04E+02  >  2.79E+02  >  2.16E+02 


OPTICAL  DENSITIES 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

0.017  0.018 

0.017 

0.221 

0.216 

0.000  0.220 

0.219 

0.222 

0.291  0.236  0.020 

0.018  0.232 

0.692 

0.396 

0.588 

0.455 

0.595 

0.986 

1.429 

1.525 

0.297 

0.018 

0.018 

0.231 

0.667 

0.393 

0.949 

0.482  0.398  0.944 

1.639 

1.471 

0.304 

0.019 

0.020 

0.217 

0.419 

0.793 

0.284 

0.309 

0.627 

1.298 

1.299 

1.484 

0.532 

0.019 

0.020 

0.223 

1.328 

0.756 

0.407 

0.719 

0.410 

1.510 

1.564 

1.558 

1.000 

0.018 

0.019 

0.223 

1.353 

1.696 

1.732 

1.680 

1.593 

1.759 

1.726 

0.656 

0.308 

0.018 

0.019 

0.225 

1.351 

1.350 

1.224 

1.276 

1.403 

1.377 

1.503 

1.623 

1.281 

0.017 

0.020 

0.020 

0.020 

0.220 

0.210 

0.000 

0.219 

0.219 

0.211 

0.214 

0.210 

0.017 

CALCULATED  RESULTS  (  INFECTED  ) 


Figure  46 

Example  data  sheet  form  an  XTT  assay. 
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4.1.11.3 


ggTCTijga  sniiHMiin  v.y  i  »i>m  EHgagcrrai  i  >jcib 


4.1.11.3.1 


Initially,  several  compounds  were  screened  in  parallel  using  both  the  FeLV  (FAIDS)  assay  and 
die  HIV  ATH8  assay,  and  occasionally,  such  as  when  the  ATH8  assay  was  not  working  properly,  the 
FeLV  (FAIDS)  assay  was  used  as  the  primary  screen  for  retrovirus  antiviral  activity.  Four  additional 
compounds  were  identified  having  antiviral  activity  in  this  focus-inhibition  assay  (Table  29).  The  most 
active  compound  assayed  in  this  model  was  AVS-2708.  It  had  a  VR  of  4.6,  and  ID^  of  1.2  pg/ml,  and 
a  TI  of  82.5.  This  compound  also  showed  antiviral  activity  against  HIV  (VR  values  of  1.3  and  2.5, 
Table  27).  Compounds  AVS-2280,  AVS-2291,  and  AVS-222  did  not  show  activity  against  HTV. 


Table  29 


Compounds  Active  Against  Feline  Leukemia  Virus  FAIDS  Variant* 


AY SI 

Shipment 

YE 

VR* 

IB50 

MTC 

H 

2708 

22 

4.6 

1.5 

1.2 

100 

82.5 

2280 

11 

3.2 

1.1 

4.5 

100 

22.1 

2291 

11 

1.7 

0.6 

4.6 

32 

7.0 

0222 

9 

1.4 

0.5 

31.4 

32 

1.0 

a.  Compounds  identified  by  their  AVS  number  are  listed  in  descending  order  by  activity.  CPE-inhibition 
assays  were  done  in  F81C  cells. 

VR  «  A  measurement  of  selective  antiviral  activity  which  takes  into  account  the  degree  of  inhibition  of 

virus-induced  CPE  and  the  degree  of  cytotoxicity  produced  by  the  test  compound,  determined  by 
a  modification  of  the  method  of  Ehrlich  a  aL  (Ann.  N.Y.  Acad.  Sci.  130. 5,  1965). 

VR*  -  The  designation  for  the  virus  rating  calculated  by  the  method  of  Sidwell  and  Huffman  (Appl. 

Microbiol.  22:797,  1971). 


ID50  =  The  minimum  drug  concentration  Otg/ml)  that  inhibited  the  CPE  by  50%,  calculated  by  using  a 

regression  analysis  program  for  semilog  curve  fitting. 

MTC  =  Minimum  cytotoxic  drug  concentration  is  the  lowest  drug  concentration  at  which  drug  toxicity  was 
observed. 

TI  *  The  Therapeutic  Index  of  a  compound  was  determined  by  dividing  the  MTC  by  the  IDjq. 

Five  compounds  have  been  assayed  in  the  FeLV  (FAIDS)  focus-inhibition  assay  for  confirmation 
of  antiviral  activity.  These  results  are  summarized  in  Table  30.  Four  of  the  compounds,  AVS-0001, 
AVS-999,  AVS-2285,  and  AVS-2353,  showed  antiviral  activity  in  this  in  vitro  feline  retrovirus  model; 
AVS-2358  did  not  display  activity  in  this  assay.  AVS-2639  (dideoxycytidine)  was  the  positive  control 
compound  for  this  assay  and  yielded  VR’s  in  the  range  1.0  -  3.4,  ID50’s  in  the  range  0.3  -  3.6  /ig/ml, 
and  TI  values  of  2.8  -  32.4. 


289 


Southern  Research  Institute 


4.1.11.3.2  Simian  retrovirus  -  SAIDS; 


Three  compounds  were  assayed  in  the  SAIDS  syncytia-inhibition  assay  during  the  reporting 
period.  Because  of  the  nature  of  this  assay,  a  virus  rating  was  not  calculated  for  test  compounds.  Thus, 
antiviral  activity  of  a  compound  was  determined  by  a  therapeutic  index  of  1.0  or  greater.  Two 
compounds,  AVS-1  and  AVS-2285,  showed  antiviral  activity  according  to  this  scheme.  AVS-999  was 
inactive  in  this  assay.  The  results  are  summarized  in  Table  30. 

4.1.11.3.3  Murine  AIDS  (MAIDS: 

Two  drugs  which  demonstrated  significant  antiviral  activity  in  the  HIV  primary  screen  AVS-2639 
(ddC)  and  AVS-01  (Ribavirin),  have  been  tested  in  the  CAS-BR-M  murine  leukemia  virus  plaque- 
reduction  assay.  AVS-2639  (ddC)  was  the  more  active  of  the  two  drugs  tested.  Only  slight  toxicity  was 
observed  at  10U  /tg/ml  (Figure  47-B)  and  100%  plaque-reduction  was  observed  at  drug  concentrations 
as  low  as  10  /tg/ml  (Figure  47-A).  The  MIC^  was  l.S  /tg/ml  and  the  TI  was  34.S.  This  drug  will  be 
used  as  the  positive  control  drug  in  future  drug  assays. 

AVS-01  (Ribavirin)  also  demonstrated  antiviral  activity  in  this  assay  (Figure  48- A).  The  drug 
was  toxic  to  the  SC-1  cells  at  32  /tg/ml  and  partially  toxic  at  10  and  3.2  /xg/ml  (Figure  48-B).  The 
MICjq  was  0.3  /tg/ml  and  the  TI  was  3.9.  AVS-2639  was  included  in  the  assay  as  a  positive  control 
drug.  It  had  an  MICjq  of  1.2  /tg/ml  and  a  TI  >  8.2. 
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Figure  B.  Effect  of  A  VS  263 9  (ddC)  on  host  cell  multiplication. 

Figure  47 

Antiviral  activity  of  2',3'-dideoxycytidine  in  the  in  vitro  murine  retrovirus  assay. 
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*  DRUG  CONCENTRATION,  nq/ml 


Figure  A.  Effect  of  AVS  1  (ribavirin)  on  CAS-Br-M  replication  in  SC-1  cells. 


DRUG  CONCENTRATION.  nq/mL  |f 

Figure  B.  Effect  of  AVS  1  (ribavirin)  on  host  cell  multiplication. 

Figure  48 

Antiviral  activity  of  Ribavirin  in  the  in  vitro  murine  retrovirus  assay. 
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Secondary  Testing  of  AVS  Compounds  Showing  Confirmed  Activity  Against 

HIV  in  ATH8  Ceil  Assays* 
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a.  Results  are  shown  for  compounds  evaluated  in  five  different  secondary  assays.  The  abbreviations  are  defined  in  the  footnote  to  Table  25. 
Dideoxycytidine  (ddC,  AVS-2639)  was  assayed  in  parallel  as  a  positive  control  drug.  The  "XH  indicates  assays  scheduled  for  testing. 


4.2  In  Vitro  Prescreen  Antiviral  Evaluation 


Large  numbers  of  plant  extracts  were  available  for  screening  for  in  vitro  antiviral  activity.  We 
were  requested  to  develop  an  assay  that  would:  1)  allow  more  compounds  to  be  evaluated  per  microtiter 
plate  than  in  the  regular  antiviral  screen  and  2)  pre-evaluate  plant  extracts  as  well  as  other  extracts  of 
natural  origin  for  activity  against  three  indicator  virus  families.  The  three  viruses  selected  by  USAMRIID 
for  this  purpose  were  the  attenuated,  vaccine  strain  (17D)  of  Yellow  Fever  virus  (YF),  Punta  Toro  virus 
(PT),  and  Venezuelan  Equine  Encephalomyelitis  virus  (VE).  The  prescreen  should  select  candidate 
compounds  for  screening  against  the  Asibi  strain  of  YF  and  the  other  more  virulent  target  viruses  in  the 
full  screen. 

A  prescreen  procedure  was  developed  which  utilized  MTT  and  evaluated  five  compounds  per 
virus  per  96-well  plate.  Vero  cells  were  seeded  as  monolayer  cultures  in  COSTAR  96-well  plates  at 
18,000/0.2  ml/well  in  MEM  +  10%  heat-inactivated  fetal  bovine  serum  (Afbs).  The  plates  were 
incubated  approximately  24  hours  prior  to  use.  From  the  time  that  prescreen  assays  were  started  on  this 
contract  (June  1989  through  January  31,  1991),  a  total  of  3809  test  compounds  were  received  for 
evaluation  in  the  prescreen  antiviral  assay.  Approximately  14,000  in  vitro  antiviral  prescreen  assays 
(tests)  were  performed  during  this  contract  period  (5667  tests  with  YF,  2235  tests  with  VE  and  6026  tests 
with  PT).  It  is  worthwhile  to  note  that  we  added  the  VE  virus  to  the  prescreen  in  June,  1990  therefore 
fewer  assays  were  tested  with  this  virus- 

Out  of  8789  accepted  single  drug  tests  from  all  three  viruses,  401  demonstrated  antiviral  activity 
at  >.50%  reduction  levels.  This  represents  -5%  of  the  tested  natural  products  having  in  vitro  antiviral 
activity  against  these  viruses  (YF,  VE,  and  PT).  The  remainder  8388  (95 %)  are  to  be  considered  inactive 
with  the  prescreen  assay  protocol.  The  antiviral  activity  results  of  the  prescreen  assays  are  summarized 
in  Figure  49.  In  reality  we  have  confirmed  some  compounds  with  <.20%  original  antiviral  activity,  i.e., 
if  the  cytotoxicity  was  zero  or  very  minimal  at  1000  /xg/ml.  Based  upon  the  present  prescreen 
confirmatory  criteria,  the  correlation  between  prescreen  actives  and  confirmed  actives  from  the  primary 
screen  was  67%  (Table  34).  The  detailed  results  are  summarized  in  the  following  sections  for  each 
virus. 
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ACTIVE  COMPOUNDS  FROM  THE  PRESCREEN  ASSAY 


Grand  Total  of  Accepted  Single  Drug  Tests  (Excluding  Positive  Control  Tests) 

Figure  49 


4.2.1 


Prescreen  Assay  (Yellow  Fever  Virus  rYFll: 

The  number  of  single  drug  tests  carried  against  YF  during  this  contract  period  is  summarized  in 
yearly  increments  in  Figure  50.  During  this  nineteen-month  period  (June,  1989  -  January,  1991)  5667 
tests  were  performed  against  YF-virus  with  MTT-assay  format.  Out  of  these,  266  were  control 
compound  assays-selenazofurin  (AVS-0253)  being  the  primary  positive  control  compound.  Nine  hundred 
thirty-eight  (938)  tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  Eight 
hundred  fifty-seven  (857)  tests  were  considered  unsatisfactory  based  on  the  preliminary  criteria  of  the 
quality  controls  set  during  this  reporting  period.  The  rest,  totaling  3606  were  actual  single  drug  tests. 
The  857  unsatisfactory  tests  represent  a  15%  rejection  rate  based  on  present  preliminary  quality  control 
parameters  used  for  the  YF-virus. 

Out  of  the  3606  accepted  single  drug  tests,  61  compounds  demonstrated  antiviral  activity  at 
greater  than  50%  reduction  levels.  This  represents  a  1.7%  of  the  tested  compounds  having  in  vitro 
antiviral  activity  against  YF-virus.  The  remainder,  3545  compounds  (98.3%),  are  to  be  considered 
inactive  with  both  assay  protocols  (Figure  50). 


Status 


IN  VTTUn  PnFQPBFFN 

NUMBER  OF  COMPOUNDS  FOUND  ACTIVE  AGAINST 


Five-Year 

Totals 


Number  Active 

0 

0 

0 

41 

20 

Number  Inactive 

Q 

Q 

Q 

m 

2728 

Yearly  Total  (Accepted 

Single  Drug  Tests) 

0 

0 

0 

858 

2748 

*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  50 
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4.2. 1.1  Prescreen  YF-Qualitv  Controls:  Two  positive  control  compounds  (Selenazofurin  and  2-Thio-6 
Azauridine)  were  used  in  the  daily  assay  sets  as  antiviral  activity  quality  controls.  The  antiviral 
performance  of  the  unknown  compounds  is  compared  to  that  of  the  positive  control  compounds. 
Compounds  with  equal  to  or  better  antiviral  potency  are  considered  active  and  are  worthy  of  further  in 
vitro  profile  studies  and  in  vivo  testing. 

4.2. 1.1.1  Antiviral  Activity  of  Selenazofurin  vs  YF  Virus:  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  primary  control  compound,  AVS-0253  (Selenazofurin)  is  presented  in 
Figure  51-A  for  120  tests  performed  during  June,  1989  through  January,  1991. 

Control  Compound-Antiviral  Performance:  Selenazofurin  (AVS-0253)  has  been  the  sole  control 
compound  against  YF  in  these  MTT-assay  prescreens.  The  mean  and  median  antiviral  inhibition  and 
cytotoxicity  patterns  of  the  positive  control  drug  (Selenazofurin)  are  illustrated  in  Figure  51-A. 

The  120  control  tests  performed  with  Selenazofurin  gave  a  mean  Selectivity  Index  (SI)  of  1.60 
(SD  ±  3.10)  and  the  median  value  was  0,  indicating  poor  antiviral  selectivity  for  Selenazofurin.  The 
reason  for  this  discrepancy  is  that  Selenazofurin  does  not  consistently  reach  the  50%  antiviral  reduction 
level,  thus  SI  calculations  cannot  be  executed  properly.  (SI  is  calculated  by  dividing  the  TC25  by  the 
IC50)- 


The  mean  Antiviral  Inhibitory  Concentration  50%  (IC^q)  was  1.53  /ig/ml  (SD  ±  2.70).  The 
median  IC50  value  was  0  /zg/ml.  This  indicates  that  Selenazofurin  does  not  consistently  reach  50% 
antiviral  reduction  levels,  at  any  tested  drug  concentration  level.  During  this  reporting  period,  the  highest 
concentration  of  Selenazofurin  was  varied  from  1  to  320  /xg/ml  to  properly  evaluate  the  maximum 
antiviral  effect  and  cytotoxicity  pattern  of  Selenazofurin. 

The  maximum  antiviral  inhibitory  level  of  120  Selenazofurin  tests  (Figure  51-A)  varies  depending 
upon  which  drug  concentration  scale  is  used.  Maximum  antiviral  effect  (-39%)  was  found  with  a 
simultaneous  —20%  cytotoxic  suppression.  Above  10  /ig/ml  concentration  Selenazofurin  starts  to  lose 
its  antiviral  potency  with  increasing  cytotoxicity.  An  increase  of  the  concentration  of  Selenazofurin  to 
320  /ig/ml  does  not  improve  the  antiviral  activity  (Figure  51-A).  Actually  antiviral  activity  decreases 
from  32%  (at  3.2  /zg/ml)  to  -28%  (at  32  /zg/ml). 

As  previously  reported  in  the  seventh  semiannual  report,  a  different  maximum  antiviral  value  is 
obtained  depending  upon  which  Selenazofurin  concentration  scale  is  used.  This  scale  measures  more 
accurately  the  maximum  antiviral  effect  of  the  control  compound  selenazofurin  (10  /zg/ml).  In  those  tests, 
the  logjo  scale  of  0. 1  - 100  /zg/ml  measured  more  accurately  the  antiviral  effect  of  Selenazofurin,  whereas 
the  log10  scale  of  0.32  -  320  /ig/ml  more  accurately  measured  the  cytotoxicity  effects. 

In  the  present,  120  control  assays  we  tested  Selenazofurin  at  0.5  log10  scale  concentrations  (1  - 
32  /xg/ml)  to  maximize  the  correct  measurements  of  its  antiviral  and  cytotoxicity  effects.  This  enabled 
us  to  monitor  our  quality  control  parameters  more  accurately. 
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SELENAZOFURIN  -VS-  YF  VIRUS 
(PRESCREEN  PROTOCOL) 


CONCENTRATION  (/ig/ml) 

Z Z]  Mean  %  l\\J  Median  %  ES2 3  Mean  %  Median  % 

Viral  CPE  Viral  CPE  Cell  Viability  Cell  Viability 

Reduction  Reduction 


Figure  51- A 

Average  Antiviral  and  Cytotoxicity  Values  for  120  Positive  Control  Compound  Assays 
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4.2. 1.1.2  Maximum  Antiviral  Effect  of  Selenazofurin  vs  YF  Virus;  Since  the  metabolic  activity  of 
the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring 
the  maximum  antiviral  effect  of  the  control  compound  Selenazofurin.  This  demonstrated  the  amount  of 
infectious  virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  52- A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  120  control  compound  prescreen  assays  for  Selenazofurin.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  45%  (SD  ±  14.60)  reduction 
levels.  The  maximum  reduction  levels  vary  from  25  -  93%  but  remain  quite  consistently  around  the 
median  of  43  % .  The  assay  control  values  give  a  shifted  bell-shaped  distribution  curve  toward  the  median 
32%  reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of  the  control  compound 
in  the  YF  prescreen-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Selenazofurin  versus 
the  YF  virus  in  the  pre-screen  format  has  not  been  set  to  a  definite  endpoint.  We  have  collected  data  in 
order  to  find  out  what  would  constitute  a  reasonable  quality  control  endpoint  and  the  data  indicates  that 
it  could  be  set  at  the  25%  reduction  level.  In  order  to  measure  the  maximum  antiviral  endpoints  of 
Selenazofurin  correctly,  the  concentration  scale  and  the  highest  concentration  to  be  used,  must  be 
evaluated  at  the  proper  (semi-log)  scale  as  seen  in  Figure  51-A. 

Selenazofurin  is  active  in  vitro  against  YF  virus  and  functions  as  a  reasonable  quality  control 
compound.  On  the  other  hand,  regardless  of  the  performance  of  the  YF-quality  control  drug 
Selenazofurin,  around  20  other  compounds  have  equal  to  or  better  antiviral  activity  against  YF  virus  than 
AVS-0253. 

Variation  of  the  Maximum  Antiviral  Effect 
YF  Virus  -  VS  -  Selenazofurin  (Prescreen  Protocol) 


IS 


PERCENT  CPE  REDUCTION 


Figure  52-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  120  Control  Tests. 
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YF-Control  Compound-Cvtotoxicitv  Performance:  The  120  cytotoxicity  values  of  the  positive 
control  compound  Selenazofurin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25% 
(TC25)  was  17-DO  /ig/ml  (SD  ±  9.00)  and  the  median  was  16.05  /xg/ml  (range  of  2.81  -  32  /xg/ml). 

As  can  be  seen  in  Figure  51-A,  a  definite  TC25  toxicity  value  can  be  measured  with  32  /xg/ml 
0.5  log10  scale.  Further  increase  in  the  concentration  of  Selenazofurin  would  be  needed  to  consistently 
evaluate  the  maximum  cytotoxicity  of  Selenazofurin. 

Also,  Figure  51-A  indicates  that  when  the  cytotoxicity  reaches  ~20%  at  10  /xg/ml,  the  control 
compound  (Selenazofurin)  has  reached  simultaneously  its  maximum  antiviral  effect.  The  cytotoxic  effect 
of  Selenazofurin  is  insignificant  below  3.2  /ig/ml.  The  average  cytotoxicity  reached  ~40%  at  32  /xg/ml, 
which  was  the  highest  Selenazofurin  concentration  in  most  tests. 

Selenazofurin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  The  TC^ 
toxicity  can  be  achieved  with  the  32  /xg/ml  concentration  of  Selenazofurin.  Therefore,  a  readjustment 
to  100  /xg/ml  (as  being  the  highest  Selenazofurin  concentration  tested)  is  not  needed.  However,  at  this 
concentration  (32  /xg/ml)  the  TC50  cannot  yet  be  measured  consistently. 
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FREQUENCY 


4.2.1. 1.4  YF=Assay  Plate  Quality  Controls;  CtlLLsad  ^Olpiii^dl>aramgtOTiSdmMfurinL- 
The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large-scale  antiviral 
testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily  assays.  Equal  numbers 
of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily  was 
monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through  January, 
1991,  is  presented  in  Figures  53- A,  54-A  and  55-A. 

YF-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  120  control  assays  is  plotted  in  Figure  53-A.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.228  (SD  ±  1.55)  with  a  median  of  1.233  (range  of  0.853  -  1.570).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

YF-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  120  control  assays  is  presented  in  Figure  54-A.  The  results  indicate  that  the 
average  virus  load  O.D.  reading  is  0.397  (SD  ±  0.122)  with  a  median  of  0.379  (0.155  -  0.697).  This 
demonstrates  that  a  reasonable  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCID^ 
is  administered  on  the  cell  monolayer  with  consistent  viral  CPE  results. 


YF-Control  Compound-Assay  Differential  Performance;  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  120  control  assays  is  provided  in  Figure  55-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.831  (SD  ±  0.152)  with  a  median  of  0.821  (range  0.516  - 
1.256).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  83%  measurement 


accuracy. 

VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 
YF  VIRUS  -  VS  -  SELENAZOFURIN 
(PRESCREEN  ASSAY) 


OPTICAL  DENSITY 
Figure  53-A 


VARIATION  OF  THE  VIRUS  (LOAD)  CONTROLS 
YF  VIRUS  -  VS  -  SELENAZOFURIN 
(PRESCREEN  ASSAY) 
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VARIATION  OF  THE  TEST  DIFFERENTIAL 
YF  VIRUS  -  VS  -•  SELENAZOFURIN 
(PRESCREEN  ASSAY) 
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4.2.1. 1  Prescreen  YF-Oualitv  Controls; 


4.2. 1.1.1  Antiviral  Activity  of  2-Thio-6-Azauridine  vs  YF  Virus:  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thio-6-Azauridine)  is  presented 
in  Figure  51-B  for  52  tests  performed  during  June  1989  through  January,  1991. 

Second  Control  Compound-Antiviral  Performance:  2-Thio-6-Azauridine  (AVS-6724)  has  been 
tested  as  a  possible  second  control  compound  against  YF  in  these  MTT-assay  prescreens.  The  mean  and 
median  antiviral  inhibition  and  cytotoxicity  patterns  of  the  second  positive  control  drug  are  illustrated  in 
Figure  51-B. 

The  52  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Selectivity  Index  (SI)  of 
8.14  (SD  ±  4.60)  and  the  median  value  was  7.70,  indicating  moderate  antiviral  selectivity  for  2-Thio-6- 
Azauridine.  The  reason  for  this  discrepancy  is  that  even  at  100  /tg/ml  the  maximum  cytotoxic  effect  does 
not  consistently  reach  25%  reduction  level,  thus  SI  calculations  cannot  be  executed  properly.  (SI  is 
calculated  by  dividing  the  TC25  by  the  IC^. 

The  mean  Antiviral  Inhibitory  Concentration  50%  (IC50)  was  5.66  jtg/ml  (SD  ±  4.75).  The 
median  ICjq  value  was  4.74  jtg/ml.  This  indicates  that  2-Thio-6-Azauridine  does  reach  50%  antiviral 
reduction  levels,  consistently  at  10  /xg/ml  concentration.  During  this  reporting  period,  the  highest 
concentration  of  2-Thio-6-Azauridine  was  varied  from  1  to  320  /tg/ml  to  properly  evaluate  the  maximum 
antiviral  effect  and  cytotoxicity  pattern  of  2-Thio-6-Azauridine. 

The  maximum  antiviral  inhibitory  level  of  52  2-Thio-6-Azauridine  tests  (Figure  51-B)  varies 
depending  upon  which  drug  concentration  scale  is  used.  Maximum  antiviral  effect  (-80%)  was  found 
with  a  simultaneous  -5%  cytotoxic  suppression.  Above  10  jtg/ml  concentration  2-Thio-6-Azauridine 
starts  to  lose  its  antiviral  potency  with  increasing  cytotoxicity.  An  increase  of  the  concentration  of  2- 
Thio-6-Azauridine  to  100  /tg/ml  does  not  improve  the  antiviral  activity  (Figure  51-B). 

In  the  present  52  assays  we  tested  2-Thio-6-Azauridine  at  0.5  Iog10  scale  concentrations  (1  -  32 
fig/ml)  to  maximize  the  correct  measurements  of  its  antiviral  and  cytotoxicity  effects.  This  enabled  us 
to  monitor  our  quality  control  parameters  more  accurately. 
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2-THIO-6-AZAURIDINE  -VS-  YF  (PRE-SCREEN)  VIRUS 


CONCENTRATION  0*g/ml) 
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Figure  51-B 

Average  Antiviral  and  Cytotoxicity  Values  for  52  Positive  Control  Compound  Tests 
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4.2. 1.1.2  Maximum  Antiviral  Effect  of  2-Thio-6-A7.auridine  vs  YF  Virus;  Since  the  metabolic 
activity  of  the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by 
measuring  the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This 
demonstrated  the  amount  of  infectious  virus  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  52-B)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  52  control  compound  prescreen  assays  for  2-Thio-6-Azauridine.  The  results  indicate  that 
the  average  maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  86%  (SD  ±  13.50) 
reduction  levels.  The  maximum  reduction  levels  vary  from  56  -  100%  but  remain  quite  consistently 
around  the  median  of  87.5%.  The  assay  control  values  give  a  shifted  bell-shaped  distribution  curve 
toward  the  median  87.5%  reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of 
the  control  compound  in  the  YF  prescreen-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  2-Thio-6-Azauridine 
versus  the  YF  virus  in  the  pre-screen  format  has  not  been  set  to  a  definite  endpoint.  We  have  collected 
data  in  order  to  find  out  what  would  constitute  a  reasonable  quality  control  endpoint  and  the  data  indicates 
that  it  could  be  set  at  the  50%  reduction  level.  In  order  to  measure  the  maximum  antiviral  endpoints  of 
2-Thio-6-Azauridine  correctly,  the  concentration  scale  and  the  highest  concentration  to  be  used,  must  be 
evaluated  at  the  proper  (semi-log)  scale  (1  -  32  /ig/ml)  as  seen  in  Figure  51-B. 

2-Thio-6-Azauridine  is  active  in  vitro  against  YF  virus  and  functions  as  a  better  quality  control 
compound  than  our  present  control,  Selenazofurin. 


Variation  of  the  Maximum  Antiviral  Effect 
YF  Virus  -  VS  -  2-Thio-6-Azauridine  (Prescreen  Protocol) 


Figure  52-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  52  Control  Tests. 
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4.2.1. 1.3  Cellular  Cvtotoxidtv  of  2-Thio-6-Azauridine  vs  YF  Virus; 

YF-Control  Comoound-Cvtotoxicitv  Performance:  The  52  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 
25%  (TC25)  was  35.5  /tg /ml  (SD  ±  22.00)  and  the  median  was  32.00  /tg/ml  (range  of  9.75  -  108 
Mg/ml). 


As  can  be  seen  from  Figure  51-B,  no  definite  TC25  toxicity  value  can  be  consistently  measured 
with  a  100  /tg/ml  log10  scale.  Further  increase  in  the  concentration  of  2-Thio-6-Azauridine  would  be 
needed  to  properly  evaluate  the  maximum  cytotoxicity  of  2-Thio-6-Azauridine. 

Figure  51-B,  indicates  that  when  the  cytotoxicity  reaches  -0  -  5%  at  10  /tg/ml,  the  control 
compound  (2-Thio-6-Azauridine)  has  reached  simultaneously  its  maximum  antiviral  effect.  The  cytotoxic 
effect  of  2-Thio-6-Azauridine  is  insignificant  between  1  and  10  /tg/ml.  The  average  cytotoxicity  reached 
-20%  at  100  Mg/ml,  which  was  the  highest  2-Thio-6-Azauridine  concentration  in  most  tests. 

2-Thio-6-Azauridine  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth. 
However,  the  TC25  and  TC^  toxicity  could  not  be  consistently  achieved  with  the  100  /tg/ml 
concentration  of  2-Thio-6-Azauridine.  Therefore,  a  readjustment  to  320  /tg/ml  (as  being  the  highest  2- 
Thio-6-Azauridine  concentration  tested)  would  be  needed  to  properly  evaluate  the  TC25  endpoint. 
However,  at  this  concentration  (100  /tg/ml)  the  IC50  cannot  be  measured  consistently. 


305 


Southern  Research  Institute 


4.2.1. 1.4  YF-Assav  Plate  Quality  Controls:  Cell  Load  and  Virus  Load  Parameters  (2-Thio-6- 
ATfliiridinel;  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  die  uniformity  of  the  test  plates  produced  for  the  daily 
assays.  Equal  loads  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used 
daily  was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  June,  1989  through 
January,  1991  is  presented  in  Figures  53-B,  54-B,  and  55-B. 

YF-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  52  control  assays  is  plotted  in  Figure  53-B.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.210  (SD  ±  0.160)  with  a  median  of  1.210  (range  of  0.890  -  1.570).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 


YF-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  52  control  assays  is  presented  in  Figure  54-B.  The  results  indicate  that  the  average 
virus  load  O.D.  reading  is  0.350  (SD  ±  0.140)  with  a  median  of  0.340  (range  of  0.140  -  0.680).  This 
demonstrates  that  a  reasonable  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCID50) 
is  administered  on  the  cell  monolayer  with  consistent  viral  CPE  results. 


YF-Control  Compound-Assay  Differential  Performance;  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  52  control  assays  is  provided  in  Figure  55-B.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.850  (SD  ±  0.130)  with  a  median  of  0.860  (range  0.538  - 
1. 195).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  86%  measurement 
accuracy. 


VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 
YF  VIRUS  --  VS  -  2-THIO-6-AZA  URIDINE 
(PRESCREEN  ASSAY) 


I  l.l  1.1  I.)  1.4  l.i  1.4 


OPTICAL  DENSITY 
Figure  53-B 


VARIATION  OF  THE  VIRUS  (LOAD)  CONTROLS 
YF  VIRUS  --  VS  -  2-THIO-6-AZAURIDINE 
(PRESCREEN  ASSAY) 


OPTICAL  DENSITY 


Figure  54-B 


VARIATION  OF  THE  TEST  DIFFERENTIAL 
YF  VIRUS  -  VS  -  2-THIO-6-AZAURIDINE 


*■1  M  •»  I  l.l  1.1 

OPTICAL  DENSITY 


Figure  55-B 
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4.2. 1.2  Prescreen  YfrAntiyiral  Activity  Results; 


New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  3606  accepted  single  drug  tests, 
61  new  compounds  demonstrated  antiviral  activity,  having  antiviral  reduction  values  better  than  50%. 
This  represents  around  1.7%  of  the  test  compounds  being  active  at  this  antiviral  reduction  level.  These 
compounds  are  summarized  in  Table  31  according  to  the  highest  Selectivity  Index  (SI).  One  compound, 
B723123,  demonstrated  the  best  antiviral  promise  having  an  SI  of  325.  Six  compounds  demonstrated 
moderate  antiviral  activity,  having  Si’s  from  22  -  56.  The  rest  (54)  demonstrated  minimal  antiviral 
selectivity  with  Si’s  that  ranged  from  <1-11. 


Zable  31 

New  Prescreen  Drugs  that  Produced  50%  Antiviral  Reduction  Against  YF  Virus 


DRUG 

PLT 

SHIP 

TEST 

* 

VIR 

# 

# 

DATE 

TC  25 

IC  50 

SI 

B723123 

YF 

X2V 

5P 

06/20/90 

325.00 

<  1.00 

> 

325.00 

B721173 

YF 

voo 

4P 

04/05/90 

325.00 

5.80 

56.05 

B722182 

YF 

0K8 

11/22/89 

163.00 

3.70 

44.17 

B722116 

YF 

ZDQ 

9P 

10/09/90 

182.00 

4.43 

41.10 

B722241 

YF 

0KD 

11/22/89 

> 

1000.0 

31.60 

> 

31.62 

B723412 

YF 

XI0 

6P 

07/12/90 

227.00 

7.99 

28.40 

B721568 

YF 

0AE 

08/09/89 

360.00 

16.20 

22.24 

4279 

YF 

09W 

08/03/89 

32.50 

2.97 

10.95 

4280 

YF 

09W 

08/03/89 

32.50 

3.00 

10.83 

B721511 

YF 

09X 

08/03/89 

330.00 

30.50 

10.81 

B721899 

YF 

0J2 

11/08/89 

325.00 

30.90 

10.52 

B724898 

YF 

0FN 

09/27/89 

322.00 

37.30 

8.65 

B722183 

YF 

0K8 

11/22/89 

270.00 

36.10 

7.48 

GRP19380 

YF 

W04 

4P 

06/07/90 

10.40 

1.40 

7.46 

B724618 

YF 

OAN 

08/09/89 

248.00 

37.10 

6.69 

B721823 

YF 

OGC 

10/04/89 

> 

1000.0 

154.00 

> 

6.51 

4276 

YF 

09V 

08/03/89 

32.50 

5.06 

6.42 

B724610 

YF 

OAL 

08/09/89 

262.00 

45.10 

5.82 

B722239 

YF 

OKD 

11/22/89 

244.00 

43.60 

5.60 

B724701 

YF 

ocg 

08/24/89 

227.00 

42.20 

5.39 

B724592 

YF 

OAI 

08/09/89 

204.00 

41.40 

4.94 

B724466 

YF 

07Y 

07/12/89 

218.00 

45.70 

4.77 

2630 

YF 

05N 

06/21/89 

100.00 

22.30 

4.49 

B722111 

YF 

ojq 

11/15/89 

175.00 

45.30 

3.85 

B721754 

YF 

065 

06/29/89 

360.00 

97.10 

3.71 

GRP19396 

YF 

WOK 

4P 

06/08/90 

230.00 

62.20 

3.70 

B724468 

YF 

07Y 

07/12/89 

329.00 

98.80 

3.33 

B723141 

YF 

X2Y 

5P 

06/20/90 

> 

1000.0 

316.00 

> 

3.16 

B721953 

YF 

0J2 

11/08/89 

> 

1000.0 

320.00 

> 

3.13 

B722165 

YF 

OJV 

11/15/89 

> 

1000.0 

345.00 

> 

2.90 

B721728 

YF 

osg 

06/21/89 

1000.0 

447.00 

2.24 

B724844 

YF 

OEZ 

09/14/89 

110.00 

50.50 

2.18 

B724852 

YF 

0F1 

09/14/89 

142.00 

67.90 

2.09 

B722246 

YF 

OKE 

11/22/89 

118.00 

62.70 

1.89 

B724530 

YF 

09G 

07/26/89 

126.00 

68.70 

1.84 

B724863 

YF 

OFG 

09/27/89 

125.00 

69.30 

1.81 

B721823 

YF 

013 

10/25/89 

> 

1000.0 

574.00 

> 

1.74 

B722109 

YF 

ojg 

11/15/89 

155.00 

90.70 

1.71 

B724812 

YF 

OET 

09/14/89 

135.00 

80.10 

1.69 

B722824 

YF 

UBS 

3P 

03/07/90 

53.10 

31.50 

1.68 

B722248 

YF 

151 

9P 

11/08/90 

> 

1000.0 

602.00 

> 

1.66 

B722518 

YF 

UKZ 

3P 

03/16/90 

942.00 

586.00 

1.61 

B721702 

YF 

05M 

06/21/89 

1000.0 

748.00 

1.34 

B722181 

YF 

OJW 

11/15/89 

123.00 

93.90 

1.31 

B721166 

YF 

09V 

08/03/89 

589.00 

451.00 

1.30 

B724772 

YF 

0G4 

10/04/89 

92.80 

73.90 

1.26 

B723441 

YF 

ZRY 

10 

10/30/90 

> 

1000.0 

805.00 

> 

1.24 

B723427 

YF 

ZRU 

10 

10/26/90 

> 

1000.0 

890.00 

> 

1.12 

B721714 

YF 

050 

06/21/89 

1000.0 

919.00 

1.09 

B722247 

YF 

OKE 

11/22/89 

69.70 

65.50 

1.06 
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Table  31  (Cont'd) 


DRUG 

PLT 

SHIP 

/ 

VIR 

# 

# 

B722087 

YF 

OJA 

B724442 

YF 

07T 

B723436 

YF 

ZRX 

10 

B848752 

YF 

2M6 

IIP 

B7246S4 

YF 

OBH 

B724510 

YF 

09C 

B724731 

YF 

0D6 

B724663 

YF 

OBJ 

B7246S7 

YF 

OBI 

B721559 

YF 

09V 

B721770 

YF 

067 

TEST 

DATE 

TC  25 

ZC  50 

SI 

11/08/89 

736.00 

703.00 

1.05 

07/12/89 

730.00 

715.00 

1.02 

10/30/90 

>  1000.0 

1000.0  > 

1.00 

01/17/91 

>  3200.0 

3200.0  > 

1.00 

08/16/89 

8.08 

8.54 

0.95 

07/26/89 

698.00 

808.00 

0.86 

08/30/89 

598.00 

692.00 

0.86 

08/16/89 

56.80 

68.10 

0.83 

08/16/89 

493.00 

786.00 

0.63 

08/03/89 

457.00 

798.00 

0.57 

06/29/89 

79.10 

316.00 

0.25 

The  in  vitro  antiviral  activity  of  the  compounds  in  Table  31  should  be  further  confirmed. 
Verification  of  the  antiviral  activity  of  these  prescreen  actives  was  done  using  the  primary  screening 
(confirmatory)  protocol.  (See  Table  34) 
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4.2.2  Prescreen  Assay  (Venezuelan  Equine  Encephalomyelitis  Virus  fVEl); 


The  number  of  single  drug  tests  carried  against  VE  during  this  contract  period  is  summarized  in 
yearly  increments  in  Figure  56.  During  this  seven-month  period  (June,  1990  -  January,  1991)  2235  tests 
were  performed  against  the  VE-virus  with  the  MTT-assay  format.  Out  of  these,  126  were  control 
compound  assays-selenazofurin  (AVS-0253)  being  the  primary  positive  control  compound.  Three  hundred 
ninety-nine  (399)  tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  One 
hundred  forty-five  (145)  tests  were  considered  unsatisfactory  based  on  the  preliminary  criteria  of  the 
quality  controls  set  during  this  reporting  period.  The  rest,  totaling  1565  were  actual  single  drug  tests. 
The  total  number  of  tests  (2235)  represents  testing  for  an  seven-month  period  since  we  only  added  the 
VE  virus  to  the  prescreen  assay  protocol  in  June  1990.  The  145  unsatisfactory  tests  represent  a  6.5% 
rejection  rate  based  on  present  preliminary  quality  control  parameters  used  for  the  VE-virus. 

Out  of  the  1565  test  compounds,  30  demonstrated  antiviral  activity  at  greater  than  50%  reduction 
levels.  This  represents  2%  of  the  tested  compounds  having  in  vitro  antiviral  activity  against  VE-virus. 
The  remainder,  1535  compounds  (98%),  are  to  be  considered  inactive  with  present  quality  control  and 
assay  protocols. 
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IN  VITRO  PRESCREEN:  NUMBER  OF  COMPOUNDS  FOUND 
ACTIVE  AGAINST  VENEZUELAN  EQUINE  ENCEPHALOMYELITIS 
VIRUS  DURING  THE  CONTRACT  PERIOD 


■  ACTIVE 
□  INACTIVE 


TESTING  NOT  REQUIRED  DURING  THIS  PERIOD 


Five-Year 


Status  » ^ 

I98S-1984 

1984*1987 

1987*1988 

1988*1989 

1 - z, 

1989-1991  * 

total! 

Number  Active 

0 

0 

0 

0 

30 

30 

Number  Inactive 

Q 

Q 

Q 

Q 

1535 

1535 

Yearly  Total  (Accepted 

0 

0 

0 

0 

1565 

1565 

Single  Drug  Tests) 

*  Represents  7-month  period  (June  I,  1990  -  January  31,  1991) 

Figure  56 
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4.2.2. 1  Prescreen  VE-Oualitv  Controls:  Two  positive  control  compounds  (Selenazofurin  and  2-Thio-6 
Azauridine)  were  used  in  the  daily  assay  sets  as  antiviral  activity  quality  controls.  The  antiviral 
performance  of  the  unknown  compounds  is  compared  to  that  of  the  positive  control  compounds. 
Compounds  with  equal  to  or  better  antiviral  potency  are  considered  active  and  are  worthy  of  further  in 
vitro  profile  studies  and  in  vivo  testing. 

4.2.2. 1.1  Antiviral  Activity  of  Selenazofurin  vs  VE  Virus:  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  primary  control  compound,  AVS-0253  (Selenazofurin)  is  presented  in 
Figure  57-A  for  119  tests  performed  during  June,  1990  through  January,  1991. 

Control  Compound-Antiviral  Performance:  Selenazofurin  (AVS-0253)  has  been  the  sole  control 
compound  against  VE  in  these  MTT-assay  prescreens.  The  mean  and  median  antiviral  inhibition  a 
cytotoxicity  patterns  of  the  positive  control  drug  (Selenazofurin)  are  illustrated  in  Figure  57-A. 

The  1 19  control  tests  performed  with  Selenazofurin  gave  a  mean  Selectivity  Index  (SI)  of  4.60 
(SD  ±  6.60)  and  the  median  value  was  2.40,  indicating  poor  antiviral  selectivity  for  Selenazofurin.  SI 
is  calculated  by  dividing  the  TC25  by  the  IC50. 

The  mean  Antiviral  InhiL  iry  Concentration  50%  (ICjq)  was  5.30  /ig/ml  (SD  ±  7.40).  The 
median  IC50  value  was  2.60  pg/ml.  This  indicates  that  Selenazofurin  does  reach  50%  antiviral  reduction 
levels  reasonably  well  at  3.2  -  32  fig/ml  concentrations  (Figure  57-A).  During  this  reporting  period,  the 
highest  and  lowest  concentrations  of  Selenazofurin  was  varied  from  0.32  to  320  /ig/ml  to  properly 
evaluate  the  maximum  antiviral  effect  and  cytotoxicity  pattern  of  Selenazofurin.  These  statistics  are  based 
on  1 19  values  tested  using  the  1  -  32  jig/ml  0.5  logJ0  scale. 

The  average  maximum  antiviral  inhibitory  level  of  1 19  Selenazofurin  tests  (Figures  57-A)  was 
reached  at  10  /tg/ml  of  compound  with  59%  antiviral  effect.  Maximum  antiviral  effect  (  —  59%)  was 
found  with  a  simultaneous  -30%  cytotoxic  suppression.  Above  this  concentration  (10  /rg/ml) 
Selenazofurin  starts  to  lose  its  antiviral  potency  with  increasing  cytotoxicity  (Figure  57-A).  An  increase 
of  the  concentration  of  Selenazofurin  to  100  -  320  /rg/ml  does  not  improve  the  antiviral  activity  (Figure 
57-A).  Actually  antiviral  activity  decreases  from  59%  (at  10  /tg/ml)  to  —  10%  (at  320  /ig/ml). 

As  reported  previously  in  the  9th  semiannual  report,  depending  upon  which  concentration  scale 
is  used  (log  or  semilog  scale)  a  different  maximum  antiviral  value  is  obtained. 

In  the  present,  we  tested  1 19  control  assays  with  Selenazofurin  at  0.5  logI0  scale  from  1  -  32 
/zg/ml  to  maximize  the  correct  measurements  of  its  antiviral  and  cytotoxicity  effects.  This  enabled  us  to 
monitor  our  quality  control  parameters  more  accurately. 
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SELENAZOFURIN  -VS-  VE  VIRUS 
(PRESCREEN  PROTOCOL) 


* 


'.00  3.20  10.00  32.00 


CONCENTRATION  0*g/ml) 

221  Mean  %  (331  Median  %  223  Mean  %  ££3  Median  % 

Viral  CPE  Viral  CPE  Cell  Viability  Cell  Viability 

Reduction  Reduction 


%  Viral  CPE  Reduction  %  Cell  Viability 


Cone.  (pg/ml) 

1 

3.2 

10 

32 

1 

32 

10 

32 

Mean 

18 

47 

57 

55 

98 

91 

73 

63 

Median 

13 

54 

59 

54 

100 

95 

70 

59 

Std.  Dct. 

0.16 

0.26 

0.21 

0.14 

.<M 

0.11 

0.18 

0.18 

Figure  57-A 

Average  Antiviral  and  Cytotoxicity  Values  for  119  Positive  Control  Compound  Assays 
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FREQUENCY 


4.2.2. 1.2  Maximum  Antiviral  Effect  of  Selenazofurin  vs  VE  Virus:  Since  the  metabolic  activity  of 
the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring 
the  maximum  antiviral  effect  of  the  control  compound  Selenazofurin.  This  demonstrated  the  amount  of 
infectious  virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  58-A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  119  control  compound  prescreen  assays  for  Selenazofurin.  The  results  indicate  that  the 
average  maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  64%  (SD  ±  15.20) 
reduction  levels.  The  maximum  reduction  levels  vary  from  25  -  100%  but  remain  quite  consistently 
around  the  median  of  62%.  The  assay  control  values  give  a  reasonable  bell-shaped  distribution  curve 
toward  the  median  62%  reduction  level  .  This  indicates  quite  a  consistent  day-to-day  performance  of  the 
control  compound  in  the  VE  prescreen-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Selenazofurin  versus 
the  VE  virus  in  the  pre-screen  format  has  not  been  set  to  a  definite  endpoint.  We  have  collected  data  in 
order  to  find  out  what  would  constitute  a  reasonable  quality  control  endpoint  and  the  data  indicates  that 
it  could  be  set  at  the  50%  reduction  level.  In  order  to  measure  the  maximum  antiviral  endpoints  of 
Selenazofurin  correctly,  the  concentration  scale  and  the  highest  concentration  to  be  used,  must  be 
evaluated  at  the  proper  (semi-log)  scale  as  seen  in  Figure  57-A. 

Selenazofurin  is  active  in  vitro  against  VE  virus  and  functions  as  a  reasonable  quality  control 
compound.  On  the  other  hand,  regardless  of  the  performance  of  the  VE-quality  control  drug 
Selenazofurin,  around  30  other  compounds  have  equal  or  better  antiviral  activity  against  VE  virus  than 
AVS-0253. 

a  p  Variation  of  the  Maximum  Antiviral  Effect 

VE  Virus  -  VS  -  Selenazofurin  (Prescreen  Protocol) 
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PERCENT  CPE  REDUCTION 

Figure  58-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  1 19  Control  Tests. 
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4.2.2. 1.3  Cellular  Cvtotoxicitv  of  Selenazofurin  vs  VE  Virus: 


VE-Control  Compound-Cvtotoxicitv  Performance:  The  1 19  cytotoxicity  values  of  the  positive 
control  compound  Selenazofurin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25% 
(TC25)  was  14.40  jig/ml  (SD  ±  11.10)  and  the  median  was  8.40  /xg/ml  (range  of  1.0  -  32  jig/ml).  The 
reason  for  this  discrepancy  is  that  at  32  /ig/ml  scale,  neither  the  TC^  cytotoxicity  or  the  IC50  cannot 
always  be  measured  accurately. 

As  can  be  seen  from  Figure  57-A,  a  definite  TC25  toxicity  value  can  be  measured  with  a  32 
|tg/ml  log10  scale.  Further  increase  in  the  concentration  of  Selenazofiirin  would  be  needed  to  consistently 
evaluate  the  maximum  cytotoxicity  of  Selenazofurin.  Also,  Figure  57-A  indicates  that  when  the 
cytotoxicity  reaches  —25  -  30%  at  10  /ig/ml,  the  control  compound  (Selenazofurin)  has  reached 
simultaneously  its  maximum  antiviral  effect.  The  cytotoxic  effect  of  Selenazofurin  is  insignificant  below 
3.2  /ig/ml.  The  average  cytotoxicity  reached  -30%  at  32  /ig/ml,  which  was  the  highest  Selenazofurin 
concentration  in  most  tests. 

Selenazofurin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth,  however, 
the  TC25  and  TC^  toxicity  can  be  achieved  with  reasonable  consistency  at  32  /ig/ml  concentration. 
Therefore,  a  readjustment  to  100  /tg/ml  (as  being  the  highest  Selenazofurin  concentration  tested)  is  not 
needed.  However,  at  this  concentration  (100  /tg/ml)  the  IC^  cannot  yet  be  measured  accurately. 
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4.2.2. 1.4  VE- Assay  Plate  Quality  Controls:  Cell  Load  and  Virus  Load  Parameters:  The  MTT  assay 
is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large-scale  antiviral  testing  is 
dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily  assays.  Equal  numbers  of  cell 
load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily  was  monitored.  A 
sample  of  the  plate  variation  control  for  the  period  of  June,  1990  through  January,  1991,  is  presented  in 
Figures  59-A,  60-A  and  61-A. 

VE-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  119  control  assays  is  plotted  in  Figure  59-A.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.200  (SD  ±  0.150)  with  a  median  of  1.230  (range  of  0.530  -  1.600).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

VE-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  119  control  assays  is  presented  in  Figure  60-A.  The  results  indicate  that  the 
average  virus  load  O.D.  reading  is  0.020  (SD  ±  0.030)  with  a  median  of  0.020  (range  of  0  -  0.160). 
This  demonstrates  that  a  reasonable  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32 
TCIDjo)  is  administered  on  the  cell  monolayer  with  consistent  viral  CPE  results. 

VE-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  1 19  control  assays  is  provided  in  Figure  61-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  1.140  (SD  ±  0.180)  with  a  median  of  1.160  (range  0.572  - 
1.568).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  85%  measurement 
accuracy. 


VARIATION  OF  THE  CELL  (LOAD)  CONTROLS 
VE  VIRUS  -  VS  -  SELENAZOFURIN 
(PRESCREEN  ASSAY) 


> 

U 

z 

u 

3 

O' 

w 

oe 

to. 


»r 


I.II.II.M.IM  I  I.IUUl.U.tl.t 


OPTICAL  DENSITY 
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Figure  59-A 


Figure  60-A 
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Figure  61-A 
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4.2.2. 1  Prescreen  VE-Oualitv  Controls: 


4.2.2. 1.1  Antiviral  Activity  of  2-Thio-6-Azauridine  vs  VE  Vi  rue  A  anmary  of  the  antiviral  and 
cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thk>-6- Azaurid ine)  is  presented 
in  Figure  57-B  for  50  tests  performed  during  June,  1990  through  Iwy,  1991. 

Second  Control  Compound-Antiviral  Performance:  2-Thio-6-Az»ridine  (AVS-6724)  has  been 
tested  as  a  possible  second  control  compound  against  VE  in  these  MTT-assay  prescreens.  The  mean  and 
median  antiviral  inhibition  and  cytotoxicity  patterns  of  the  second  positive  control  drug  are  illustrated  in 
Figure  57-B. 

The  50  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Selectivity  Index  (SI)  of 
0.69  (SD  ±  0.78)  and  the  median  value  was  0.42,  indicating  poor  antiviral  selectivity  for  2-Thio-6- 
Azauridine.  The  reason  for  this  discrepancy  is  that  even  at  100  /tg/nd  the  maximum  antiviral  effect  does 
not  consistently  reach  50%  reduction  level,  thus  SI  calculations  cannot  be  executed  properly.  SI  is 
calculated  by  dividing  the  TC^  by  the  IC^. 

The  mean  Antiviral  Inhibitory  Concentration  50%  (IC^  was  13.00  pg/ml  (SD  ±  12.00).  The 
median  IC50  value  was  13.70  jtg/ml.  This  indicates  that  2 -Thio-6- Azaurid  ine  does  reach  50%  antiviral 
reduction  levels,  with  reasonable  consistently  at  32  jtg/ml  maximum  concentration.  During  this  reporting 
period,  the  highest  and  lowest  concentration  of  2-Thio-6-Azauridine  was  varied  from  1  to  320  pg/ml  to 
properly  evaluate  the  maximum  antiviral  effect  and  cytotoxicity  pattern  of  2-Thio-6-Azauridine.  The 
statistics  are  based  on  50  assays  tested  using  the  1  -  100  jtg/ml  0.5  log10  scale. 

The  average  maximum  antiviral  inhibitory  level  of  50  2-Thio-6-Azauridine  tests  (Figure  57-B) 
was  reached  at  32  ftglml  of  the  compound  with  53%  antiviral  effect.  Maximum  antiviral  effect  (~53%) 
was  found  with  a  simultaneous  —  35%  cytotoxic  suppression.  Above  32.0  jig/ml  concentration  2-Thio-6- 
Azauridine  starts  to  lose  its  antiviral  potency  with  increasing  cytotoxicity.  An  increase  of  the 
concentration  of  2-Thio-6-Azauridine  to  100  -  320  jtg/ml  dees  not  improve  the  antiviral  activity  (Figure 
57-B).  Actually  antiviral  activity  decreases  from  53%  (at  32  jig/ml )  to  - 10%  (at  320  jig/ml). 

In  the  present  50  assays,  we  tested  2-Thio-6-Azauridine  at  0.5  logI0  scale  concentrations  to 
maximize  the  correct  measurements  of  its  antiviral  and  cytotoxicity  effects.  This  enabled  us  to  monitor 
our  quality  control  parameters  more  accurately. 
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2-THIO-6-AZAURIDINE  -VS-  VE  (PRE-SCREEN)  VIRUS 
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Figure  57-B 

Average  Antiviral  and  Cytotoxicity  Values  for  50  Positive  Control  Compound  Tests 


316 


Southern  Research  Institute 


4.2.2. 1.2  Maximum  Antiviral  Effect  of  2-Thio-6-Azauridine  vs  VE  Virus:  Since  the  metabolic 
activity  of  the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by 
measuring  the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This 
demonstrated  the  amount  of  infectious  virus  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  58-B)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  SO  control  compound  prescreen  assays  for  2-Thio-6-Azauridine.  The  results  indicate  that 
the  average  maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  52%  (SD  ±  13.50) 
reduction  levels.  The  maximum  reduction  levels  vary  from  23  -  80%  but  remain  quite  consistently 
around  the  median  of  54%.  The  assay  control  values  give  a  reasonable  bell-shaped  distribution  curve 
toward  the  median  54%  reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of  the 
control  compound  in  the  VE  prescreen-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  2-Thio-6-Azauridine 
versus  the  VE  virus  in  the  pre-screen  format  has  not  been  set  to  a  definite  endpoint.  We  have  collected 
data  in  order  to  find  out  what  would  constitute  a  reasonable  quality  control  endpoint  and  the  data  indicates 
that  it  could  be  set  at  the  25%  reduction  level.  In  order  to  measure  the  maximum  antiviral  endpoints  of 
2-Thio-6-Azauridine  correctly,  the  concentration  scale  and  the  highest  concentration  to  be  used,  must  be 
evaluated  at  the  proper  (semi-log)  scale  of  1  -  32  pg/ml  as  seen  in  Figure  57-B. 

2-Thio-6-Azauridine  is  active  in  vitro  against  VE  virus  and  functions  as  a  reasonable  quality 
control  compound  similar  to  the  present  control  compound  Selenazofurin. 

Variation  of  the  Maximum  Antiviral  Effect 
VE  Virus  -  VS  -  2-Thio-6-Azauridine  (Prescreen  Protocol) 


PERCENT  CPE  REDUCTION 


Figure  58-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  50  Control  Tests. 
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4.2.2. 1.3  Cellular  Cvtotoxidtv  of  2-Thio-6-Azauridine  vs  VE  Virus; 


VE -Control  Compound-Cvtotoxicitv  Performance:  The  50  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 
25%  (TC25)  was  18.70  /ig/ml  (SD  ±  14.70)  and  the  median  was  13.00  /ig/ml  (range  of  1.02  -  83.1 
/ig/ml). 


As  can  be  seen  from  Figure  57-B,  a  definite  TC35  toxicity  value  can  be  consistently  measured 
with  32  /ig/ml  at  0.5  log10  scale.  Further  increase  in  the  concentration  of  2-Thio-6-Azauridine  would 
be  needed  to  properly  evaluate  the  maximum  cytotoxicity. 

Figure  57-B  indicates  that  when  the  cytotoxicity  reaches  -25  -  30%  at  32  /ig/ml,  the  control 
compound  (2-Thio-6-Azauridine)  as  reached  simultaneously  its  maximum  antiviral  effect.  The  cytotoxic 
effect  of  2-Thio-6-Azauridine  is  insignificant  below  3.2  /ig/ml.  The  average  cytotoxicity  reached  —45% 
at  100  -  320  /tg/ml,  which  was  the  highest  2-Thio-6-Azauridine  concentration  in  most  tests. 

2-Thio-6-Azauridine  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth, 
however,  the  TC25  and  TC50  toxicity  cannot  be  consistently  measured  at  100  /ig/ml  concentration  of  2- 
Thio-6-Azauridine.  Therefore,  a  readjustment  to  100  -  320  /ig/ml  (as  being  the  highest  2-Thio-6- 
Azauridine  concentration  tested)  would  be  needed  to  properly  evaluate  the  TC25  and  TCS0  endpoints. 
However,  at  this  concentration  (100  /ig/ml)  the  ICS0  cannot  yet  be  measured  accurately. 
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4.2.2  1.4  VE- Assay  Plate  Quality  Controls:  Cell  Load  and  Vk»  Vmi  Parameters  (2-Thio-6- 
Ayjmrldinrt;  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily 
assays.  Equal  loads  of  cell  load  and  vims  load  as  well  as  the  consisted  performance  of  the  reagents  used 
daily  was  monitored.  A  sample  of  the  plate  variation  control  for  (fee  period  of  June,  1990  through 
January,  1991  is  presented  in  Figures  59-B,  60-B,  and  61-B. 

VE -Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  50  control  assays  is  plotted  in  Figure  59-B.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.120  (SD  ±  0.190)  with  a  median  of  1.120  (range  of  0.810  -  1.550).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cdb  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

VE-Control  Compound-Vims  Load  Performance:  A  bar.  gnph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  50  control  assays  is  presented  in  Figure  60-B.  The  results  indicate  that  the  average 
vims  load  O.D.  reading  is  0.030  (SD  ±  0.060)  with  a  median  of  0.020  (range  of  0  -  0.330).  This 
demonstrates  that  a  reasonable  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCIDjq) 
is  administered  on  the  cell  monolayer  with  consistent  viral  CPE  results. 


VE-Control  Comnound-Assav  Differential  Performance;  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  50  control  assays  is  provided  in  Figure  61-B.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  1.090  (SD  ±  0.190)  with  a  median  of  1.080  (range  0.786  - 
1.519).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  92%  measurement 


accuracy. 
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New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  1565  accepted  single  drug  tests, 
30  new  compounds  demonstrated  antiviral  activity,  having  antiviral  reduction  values  better  than  50%. 
This  represents  around  2.0%  of  the  test  compounds  being  active  at  this  antiviral  reduction  level.  These 
compounds  are  summarized  in  Table  32  according  to  the  highest  Selectivity  Index  (SI).  B723096 
demonstrated  the  best  antiviral  promise  having  a  SI  of  around  5.0.  Three  other  compounds  demonstrated 
moderate  antiviral  activity,  having  Si’s  that  ranged  from  3  -  4.  The  other  26  compounds  showed  some 
degree  of  activity  having  Si’s  that  ranged  from  0.4  -  2.4. 

Table  32 


New  Prescreen  Drugs  that  Produced  50%  Antiviral  Reduction  Against  VE  Virus 


DRUG 

PLT 

SHIP 

TEST 

* 

VIR 

* 

* 

DATE 

TC  25 

IC  50 

SI 

B723096 

VE 

WWY 

5P 

06/19/90 

> 

1000.0 

208.00 

> 

4.80 

B720933 

VE 

Z15 

8P 

09/28/90 

> 

1000.0 

277.00 

> 

3.62 

B723322 

VE 

XIC 

6P 

07/13/90 

> 

1000.0 

343.00 

> 

2.91 

B723148 

VE 

WWT 

5P 

06/19/90 

> 

1000.0 

382.00 

> 

2.62 

B723414 

VE 

XHU 

6P 

07/13/90 

> 

1000.0 

419.00 

> 

2.39 

B723802 

VE 

ZTP 

10 

11/02/90 

> 

1000.0 

425.00 

> 

2.35 

B723315 

VE 

XSE 

6P 

07/27/90 

> 

1000.0 

466.00 

> 

2.15 

B848727 

VE 

2J6 

IIP 

01/17/91 

> 

3200.0 

1490.0 

> 

2.15 

B723247 

VE 

XHR 

5P 

07/13/90 

> 

1000.0 

488.00 

> 

2.05 

B723103 

VE 

wwz 

SP 

06/19/90 

> 

1000.0 

492.00 

> 

2.03 

B848653 

VE 

2J4 

IIP 

01/17/91 

2670.0 

1350.0 

1.97 

B723061 

VE 

WWW 

5P 

06/19/90 

> 

1000.0 

525.00 

> 

1.91 

B723250 

VE 

X09 

6P 

07/20/90 

> 

1000.0 

580.00 

> 

1.73 

B723465 

VE 

ZSA 

10 

10/30/90 

981.00 

569.00 

1.72 

B719218 

VE 

220 

12P 

12/18/90 

> 

1000.0 

589.00 

> 

1.70 

B723141 

VE 

WWS 

5P 

06/19/90 

765.00 

453.00 

1.69 

B723431 

VE 

14H 

10P 

11/09/90 

880.00 

537.00 

1.64 

B723409 

VE 

XHU 

6P 

07/13/90 

> 

1000.0 

688.00 

> 

1.45 

B723203 

VE 

X7W 

5P 

06/26/90 

902.00 

656.00 

1.37 

B723807 

VE 

ZTQ 

10 

11/02/90 

720.00 

596.00 

1.21 

B723136 

VE 

WWR 

5P 

06/19/90 

> 

1000.0 

890.00 

> 

1.12 

B723318 

VE 

XSF 

6P 

07/27/90 

> 

1000.0 

1000.0 

> 

1.00 

B723240 

VE 

X8N 

5P 

06/29/90 

628.00 

680.00 

0.92 

B723364 

VE 

XJA 

6P 

07/17/90 

704.00 

761.00 

0.92 

B723140 

VE 

WWR 

5P 

06/19/90 

823.00 

907.00 

0.91 

B848911 

VE 

10S 

12P 

12/11/90 

685.00 

825.00 

0.83 

B723232 

VE 

X8L 

5P 

06/29/90 

557.00 

710.00 

0.78 

B723391 

VE 

X07 

6P 

07/20/90 

474.00 

861.00 

0.55 

B723064 

VE 

WWW 

5P 

06/19/90 

508.00 

1000.0 

0.51 

B849177 

VE 

XIB 

6P 

07/13/90 

278.00 

746.00 

0.37 

The  in  vitro  antiviral  activity  of  the  compounds  in  Table  32  was  further  confirmed  in  most  of  the 
compounds.  Verification  of  the  antiviral  activity  of  these  prescreen  actives  was  tested  using  the  primary 
screening  (confirmatory)  protocol. 
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4.2.3 


The  number  of  single  drug  tests  carried  against  PT  during  this  contract  period  is  summarized  in 
yearly  increments  in  Figure  62.  During  this  nineteen-month  period  (June,  1989  -  January,  1991)  6026 
tests  were  performed  against  the  PT-virus  with  MTT-assay  format.  Out  of  these,  298  were  control 
compound  assays-ribavirin  (AVS-0001)  being  the  primary  positive  control  compound.  Nine  hundred 
seventy-six  (976)  tests  were  internal  (+  +  +)  virus  load,  cell  load,  and  other  quality  control  tests.  One 
thousand  one  hundred  thirty-four  (1134)  tests  were  considered  unsatisfactory  based  on  the  preliminary 
criteria  of  the  quality  controls  set  during  this  reporting  period.  The  rest,  totaling  3618  were  actual  single 
drug  tests.  The  1134  unsatisfactory  tests  represent  a  19%  rejection  rate  based  on  present  preliminary 
quality  control  parameters  used  for  the  PT-virus. 

Out  of  the  3618  test  compounds,  3 10  demonstrated  antiviral  activity  at  greater  than  50%  reduction 
levels.  This  represents  around  9%  of  the  tested  compounds  having  in  vitro  antiviral  activity  against  PT- 
virus.  The  remainder,  3308  compounds  (91%),  are  to  be  considered  inactive  with  present  quality  control 
and  assay  protocols. 


Vi 


H 

Vi 


u 

H 


u, 

O 


as 

Ed 

aa 

5 

3 

Z 


Status 

Number  Active 
Number  Inactive 


IN  VITRO  PRESCREEN 

NUMBER  OF  COMPOUNDS  FOUND  ACTIVE  AGAINST 
mo®  r  PUNTA  TORO  VIRUS  DURING  THIS  CONTRACT  PERIOD 


2000 


low  h 


■  ACTIVE 
□  INACTIVE 


TESTING  NOT  REQUIRED 
DURING  THIS  PERIOD 


19SS- I 


l»**.|**7 


1**7. 1*1* 


I***. I** 9 


0 

Q 


0 

Q 


0 

fl 


187 

m 


I***. |*9  * 

i  :.> 
2 SLi 


Five-Year 

Totals 

310 

3308 


Yearly  Total  (Accepted  0 

Single  Drug  Tests) 


0  0 


869  2749 


3618 


*  Represents  14-month  period  (November  15,  1989  -  January  31,  1991) 

Figure  62 


321 


4.2.3. 1  Prescreen  PT-Oualitv  Controls:  Two  positive  control  compounds  (Ribavirin  and  2-Thio-6  Azauridine)  were 
used  in  the  daily  assay  sets  as  antiviral  activity  quality  controls.  The  antiviral  performance  of  the  unknown  compounds 
is  compared  to  that  of  the  positive  control  compounds.  Compounds  with  equal  to  or  better  antiviral  potency  are 
considered  active  and  are  worthy  of  further  in  vitro  profile  studies  and  in  vivo  testing. 

4.2.3. 1.1  Antiviral  Activity  of  Ribavirin  vs  PT  Virus  A  summary  of  the  antiviral  and  cytotoxicity  performance  of  the 
primary  control  compound,  AVS-0001  (Ribavirin)  is  presented  in  Figure  63-A  for  142  tests  performed  during  November, 
1989  through  January,  1991. 

Control  Compound-Antiviral  Performance:  Ribavirin  (AVS-0001)  has  been  the  sole  control  compound  against 
PT  in  these  MTT-assay  prescreens.  The  mean  and  median  antiviral  inhibition  and  cytotoxicity  patterns  of  the  positive 
control  drug  (Ribavirin)  are  illustrated  in  Figure  63-A. 

The  142  control  tests  performed  with  Ribavirin  gave  a  mean  Selectivity  Index  of  13.62  (SD  ±  8.00)  and  the 
median  value  was  12.30  (range  =  0.39  -  32.00),  indicating  moderate  antiviral  selectivity  for  Ribavirin.  SI  is  calculated 
by  dividing  the  TC^  by  the  IC^. 

The  mean  Antiviral  Inhibitory  Concentration  50%  (ICS0)  was  27.60  jtg/ml  (SD  ±  40.90).  The  median  IC50 
value  was  17.0  /tg/ml  (range  =  0  -  320).  This  indicates  that  Ribavirin  does  reach  50%  antiviral  reduction  levels, 
relatively  consistent  at  10  -  320  ng/ml  (half  log10)  concentrations.  During  this  reporting  period,  the  highest  and  lowest 
concentration  of  Ribavirin  was  varied  from  1  to  320  /xg/ml  to  properly  evaluate  the  maximum  antiviral  effect  and 
cytotoxicity  pattern  of  Ribavirin.  The  statistics  are  based  on  142  values  tested  using  the  10  -  320  half  log10  scale. 

The  average  maximum  antiviral  inhibitory  level  of  142  Ribavirin  tests  (Figure  63-A)  was  reached  at  100  jig/ml 
of  the  compound  with  85%  antiviral  effect.  Maximum  antiviral  effect  (-85%)  was  found  with  a  simultaneous  -5% 
cytotoxic  suppression.  Above  this  concentration  (100  ng/ml)  Ribavirin  starts  to  lose  its  antiviral  potency  with  increasing 
cytotoxicity.  An  increase  of  the  concentration  of  Ribavirin  to  320  jig/ml,  does  not  improve  the  antiviral  activity  (Figure 
63-A).  The  antiviral  activity  decreases  from  85%  (at  32  ^g/ml)  to  48%  (at  320  /ig/ml).  The  highest  concentration  (320) 
of  Ribavirin  is  needed  to  properly  evaluate  the  Cellular  Toxicity  25%  (TC25)  value. 

As  reported  previously  in  the  9th  semiannual  report,  a  different  maximum  antiviral  value  is  obtained  depending 
upon  which  concentration  scale  is  used.  In  those  tests,  the  log|0  scale  of  100  -  0.1  measured  more  accurately  the 
antiviral  effect  of  the  control  compound.  Ribavirin,  whereas  the  log10  scale  of  320-0  32  measured  more  accurately  the 
cytotoxicity  effect. 

In  the  present  142  control  assays,  we  tested  Ribavirin  at  0.5  logt0  scale  from  10  -  320  jtg/ml  concentrations  to 
maximize  the  correct  measurements  of  both  the  antiviral  and  cytotoxicity  effects.  This  enables  us  to  monitor  our  quality 
control  parameters  more  accurately. 
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RIBAVIRIN  -VS-  PT  VIRUS 
(PRESCREEN  PROTOCOL) 
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4.2.3. 1.2  Maximum  Antiviral  Effect  of  Ribavirin  vs  PT  Vims:  Since  the  metabolic  activity  of  the 
cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by  measuring  the 
maximum  antiviral  effect  of  the  control  compound  Ribavirin.  This  demonstrated  the  amount  of  infectious 
virus  that  was  produced  by  the  cells  (Maximum  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  64-A)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  142  control  compound  prescreen  assays  for  Ribavirin.  The  results  indicate  that  the  average 
maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  88%  (SD  ±  12.00)  reduction 
levels.  The  maximum  reduction  levels  vary  from  56  -  100%  but  remain  quite  consistently  around  the 
median  of  90%.  The  assay  control  values  give  a  shifted  half-bell-shaped  distribution  curve  toward  the 
maximum  100%  reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of  the  control 
compound  in  the  PT  prescreen-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  Ribavirin  versus  the 
PT  virus  in  the  pre-screen  format  has  not  been  set  to  a  definite  endpoint.  We  have  collected  data  in  order 
to  find  out  what  would  constitute  a  reasonable  quality  control  endpoint  and  the  data  indicates  that  it  could 
be  set  at  the  50%  reduction  level.  In  order  to  measure  the  maximum  antiviral  endpoints  of  Ribavirin 
correctly,  the  concentration  scale  and  the  highest  concentration  to  be  used,  must  be  evaluated  at  the 
proper  (semi-log)  scale  as  seen  in  Figure  63-A. 

Ribavirin  is  active  in  vitro  against  PT  virus  and  functions  as  a  reasonable  quality  control 
compound.  On  the  other  hand,  regardless  of  the  performance  of  the  PT-quality  control  drug  Ribavirin, 
around  32  other  compounds  have  equal  or  better  antiviral  activity  against  PT  virus  than  AVS-0001. 

Variation  of  the  Maximum  Antiviral  Effect 
PT  Virus  -  VS  -  Ribavirin  (Prescreen  Protocol) 


Figure  64-A 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  142  Control  Tests. 
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4.2.3. 1.3  Cellular  Cytotoxicity  of  Ribavirin  vs  PT  Virus 


PT-Control  Compound-Cvtotoxicitv  Performance:  The  142  cytotoxicity  values  of  the  positive 
control  compound  Ribavirin  are  also  very  consistent.  The  mean  cell  Toxic  Concentration  25%  (TC25) 
was  240  /ig/ml  (SD  ±  81.60)  and  the  median  was  262  jig/ml  (range  of  8.62  to  320  /tg/ml).  The  reason 
for  this  discrepancy  is  that  at  320  /tg/ml  scale,  the  TC25  cytotoxicity  cannot  always  be  measured 
accurately. 

As  can  be  seen  from  Figure  63-A,  a  definite  TC^  toxicity  value  can  be  measured  with  a  320 
/ig/ml  logjo  scale.  Further  increase  in  the  concentration  of  Ribavirin  would  be  needed  to  consistently 
evaluate  the  maximum  cytotoxicity  of  Ribavirin. 

Also  Figure  63-A,  indicates  that  when  the  cytotoxicity  reaches  -5%  at  100  ftg/ml,  the  control 
compound  (Ribavirin)  has  reached  simultaneously  its  maximum  antiviral  effect.  The  cytotoxic  effect  of 
Ribavirin  is  insignificant  between  1  and  100  jig/ml .  The  average  cytotoxicity  reached  37  %  at  320  /tg/ml , 
which  was  the  highest  Ribavirin  concentration  tested. 

Ribavirin  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth.  However,  the 
TC25  and  TC^  toxicity  could  not  be  consistently  achieved  with  the  100  figlml  concentration  of  Ribavirin. 
Therefore,  a  readjustment  to  320  /xg/ml  (as  being  the  highest  Ribavirin  concentration  tested)  was  done 
during  this  reporting  period.  However,  at  this  concentration  (320  #ig/ml)  the  TC50  and  TC95  cannot  yet 
be  measured  consistently. 
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4.2.3. 1.4  PT-Assav  Plate  Quality  Controls:  Cell  Load  and  Virus  Load  Parameters  (Ribavirin)  The 
MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our  large-scale  antiviral 
testing  is  dependent  upon  the  uniformity  of  the  test  plates  produced  for  the  daily  assays.  Equal  numbers 
of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used  daily  was 
monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through  January, 
1991,  is  presented  in  Figures  65-A,  66-A  and  67-A. 


PT-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  142  control  assays  is  plotted  in  Figure  65-A.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.150  (SD  ±  0.200)  with  a  median  of  1.130  (range  of  0.610  -  1.630).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 


PT-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  142  control  assays  is  presented  in  Figure  66-A.  The  results  indicate  that  the 
average  virus  load  O.D.  reading  is  0.240  (SD  ±  0. 150)  with  a  median  of  0.200  (range  of  0.020  -  0.730). 
This  demonstrates  that  a  reasonable  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32 
TCID50)  is  administered  on  the  cell  monolayer  with  consistent  viral  CPE  results. 


PT-Control  Comoound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  142  control  assays  is  provided  in  Figure  67-A.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.897  (SD  ±  0.211)  with  a  median  of  0.214  (range  0.460  - 
1.423).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  89%  measurement 


accuracy. 
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4.2.3. 1 


4.2.3. 1.1  Antiviral  Activity  of  2-Thio-6-Azauridine  vs  PT  Virus:  A  summary  of  the  antiviral  and 
cytotoxicity  performance  of  the  second  control  compound,  AVS-6724  (2-Thio-6-Azauridine)  is  presented 
in  Figure  63-B  for  60  tests  performed  during  November,  1989  through  January,  1991. 

Second  Control  Compound-Antiviral  Performance;  2-Thio-6-Azauridine  (AVS-6724)  has  been 
tested  as  a  possible  second  control  compound  against  PT  in  these  MTT-assay  prescreens.  The  mean  and 
median  antiviral  inhibition  and  cytotoxicity  patterns  of  this  second  positive  control  drug  are  illustrated 
in  Figure  63-B. 

The  60  control  tests  performed  with  2-Thio-6-Azauridine  gave  a  mean  Selectivity  Index  (SI)  of 
17.40  (SD  ±  8.20)  and  the  median  value  was  18.00  (range  =  0.30  -  32.00),  indicating  moderate  antiviral 
selectivity  for  2-Thio-6-Azauridine.  The  reason  for  this  discrepancy  is  that  at  100  /xg/ml  the  25% 
cytotoxicity  cannot  be  measured  properly  to  execute  SI  calculations.  SI  is  calculated  by  dividing  the  TC25 
by  the  IC^. 

The  mean  Antiviral  Inhibitory  Concentration  50%  (IC50)  was  2.00  /xg/ml  (SD  ±  0.92).  The 
median  IC50  value  was  1.7  /xg/ml  (range  =  1  -  5.35).  This  indicates  that  2-Thio-6-Azauridine  does  reach 
50%  antiviral  reduction  levels  consistently  at  32  /xg/ml  maximum  concentration.  During  this  reporting 
period,  the  highest  concentration  of  2-Thio-6-Azauridine  was  varied  from  32  to  320  /xg/ml  to  properly 
evaluate  the  maximum  antiviral  effect  and  cytotoxicity  pattern  of  2-Thio-6-Azauridine. 

The  average  maximum  antiviral  inhibitory  level  of  60  2-Thio-6-Azauridine  tests  (Figure  63-B) 
was  reached  at  3.2  /xg/ml  of  the  compound  with  95%  antiviral  effect.  Maximum  antiviral  effect 
(  ~  95%)was  found  with  a  simultaneous  ~  2  %  cytotoxic  suppression.  Above  this  concentration  (10  /xg/ml) 
2-Thio-6-Azauridine  starts  to  lose  its  antiviral  potency  with  increasing  cytotoxicity  (Figure  63-B).  An 
increase  of  the  concentration  of  2-Thio-6-Azauridine  to  100  /xg/ml,  does  not  improve  the  antiviral  activity 
(Figure  63-B).  The  antiviral  activity  decreases  from  92%  (at  10  /xg/ml)  to  60%  (at  100  /xg/ml). 

A  different  maximum  antiviral  value  is  obtained  depending  upon  which  concentration  scale  is 
used.  In  these  tests  (Figure  63-B),  the  log10  scale  of  1  -  100  measures  more  accurately  the  antiviral 
effect  of  the  control  compound,  2-Thio-6-Azauridine,  whereas  the  log10  scale  of  0.32  -  320  /xg/ml 
measures  more  accurately  the  cytotoxicity  effect. 

In  the  present  60  positive  control  assays,  we  tested  2-Thio-6-Azauridine  at  0.5  logl0  scale 
concentrations  (1  -  32  /xg/ml)  to  maximize  the  correct  measurements  of  both  the  antiviral  and  cytotoxicity 
effects.  This  enables  us  to  monitor  our  quality  control  parameters  more  accurately. 


1 


327 


Southern  Research  Institute 


2-THIO-6-AZAURIDINE  -VS-  PT  (PRE-SCREEN)  VIRUS 
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Average  Antiviral  and  Cytotoxicity  Values  for  60  Positive  Control  Compound  Tests 
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4.2.3. 1.2  Maximum  Antiviral  Effect  of  2-Thio-6-Azauridine  vs  FT  VnK  Since  the  metabolic 
activity  of  the  cells  was  an  unknown  function  during  the  testing  period,  it  was  monitored  indirectly  by 
measuring  the  maximum  antiviral  effect  of  the  control  compound  2-Thio-6-Azauridine.  This 
demonstrated  the  amount  of  infectious  virus  produced  by  the  cells  (Maximmw  Percent  CPE). 

A  bar  graph  scatter  plot  (Figure  64-B)  depicts  the  distribution  of  the  maximum  antiviral  reduction 
values  of  all  60  control  compound  prescreen  assays  for  2-Thio-6-Azauridme.  The  results  indicate  that 
the  average  maximum  antiviral  reduction  obtained  with  the  present  SOP  is  around  97.60%  (SD  ±  5.30) 
reduction  levels.  The  maximum  reduction  levels  vary  from  77  •  100%  hoi  remain  quite  consistently 
around  the  median  of  100%.  The  assay  control  values  give  a  shifted  half-bell-shaped  distribution  curve 
toward  the  maximum  100%  reduction  level.  This  indicates  quite  a  consistent  day-to-day  performance  of 
the  second  control  compound  in  the  PT  prescreen-MTT  assay. 

During  this  period  the  positive  control  compound  performance  criteria  for  2-Thio-6-Azauridine 
versus  the  PT  virus  in  the  pre-screen  format  has  not  been  set  to  a  definite  endpoint.  We  have  collected 
data  in  order  to  find  out  what  would  constitute  a  reasonable  quality  control  endpoint  and  the  data  indicates 
that  it  could  be  set  at  the  50%  reduction  level.  In  order  to  measure  the  maximum  antiviral  endpoints  of 
2-Thio-6-Azauridine  correctly,  the  concentration  scale  and  the  highest  concentration  to  be  used,  must  be 
evaluated  at  the  proper  semi-log  scale  as  seen  in  Figure  63-B. 

2-Thio-6-Azauridine  is  active  in  vitro  against  PT  virus  and  functions  as  a  reasonable  candidate 
for  a  second  quality  control  compound. 

Variation  of  the  Maximum  Antiviral  Effect 
PT  Virus  -  VS  -  2-Thio-6-Azauridine  (Prescreen  Protocol) 


PERCENT  CPE  REDUCTION 


Figure  64-B 

Maximum  Antiviral  CPE  Reduction  (%). 
Summary  of  60  Control  Tests. 
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4.2.3. 1.3  Cellular  Cvtotoxicitv  of  2-Thio-6-Azauridine  vs  PT  Virus 


PT-Control  Compound-Cvtotoxicitv  Performance:  The  60  cytotoxicity  values  of  the  positive 
control  compound  2-Thio-6-Azauridine  are  also  very  consistent.  The  mean  cell  Toxic  Concentration 
25%  (TC25)  was  32.9  /tg/ml  (SD  ±  20.70)  and  the  median  was  32.00  jrg/ml  (range  of  0.88  to  100 
/tg/ml).  The  reason  for  this  discrepancy  is  that  at  100  /tg/ml  scale  the  TC^  cytotoxicity  cannot  be 
measured  accurately. 

As  can  be  seen  from  Figure  63-B,  a  definite  TC25  toxicity  value  can  be  measured  with  a  100 
/ig/ml  0.5  Iog10  scale.  Further  increase  in  the  concentration  of  2-Thio-6-Azauridine  would  be  needed  to 
properly  evaluate  the  maximum  cytotoxicity  of  2-Thio-6-Azauridine. 

Also  Figure  63-B,  indicates  that  when  the  cytotoxicity  reaches  -  0  -  5%  at  10  pg/ml,  the  control 
compound  (2-Thio-6-Azauridine)  has  reached  simultaneously  its  maximum  antiviral  effect.  The  cytotoxic 
effect  of  2-Thio-6-Azauridine  is  insignificant  between  0  and  10  jig/ml.  The  average  cytotoxicity  reached 
35%  at  100  /tg/ml,  which  was  the  highest  2-Thio-6-Azauridine  concentration  in  most  tests. 

2-Thio-6-Azauridine  has  a  definite  cytotoxic  suppression  on  cellular  metabolism  and  growth. 
However,  the  TC25  toxicity  could  not  be  consistently  achieved  with  the  32  jtg/ml  concentration  of  2-Thio- 
6-Azauridine.  Therefore,  a  readjustment  to  100  jig/ml  (as  being  the  highest  2-Thio-6-Azauridine 
concentration  tested)  would  be  needed  to  properly  evaluate  the  TC25  endpoint.  However,  at  this 
concentration  (100  /tg/ml)  the  IC^  cannot  be  measured. 
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4.2.3. 1.4  PT-Assav  Plate  Quality  Controls;  Cell  Load  and  Virus  Load  Parameters  (2-Thlo-6- 
Aamadinsll  The  MTT  assay  is  fundamentally  dependent  upon  the  quality  of  the  assay  plates.  Our 
large-scale  antiviral  testing  is  dependent  upon  die  uniformity  of  the  test  plates  produced  for  the  daily 
assays.  Equal  loads  of  cell  load  and  virus  load  as  well  as  the  consistent  performance  of  the  reagents  used 
daily  was  monitored.  A  sample  of  the  plate  variation  control  for  the  period  of  November,  1989  through 
January,  1991  is  presented  in  Figures  65-B,  66-B,  and  67-B. 

PT-Control  Compound-Cell  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  cell  control 
(O.D.  reading)  of  60  control  assays  is  plotted  in  Figure  65-B.  The  results  indicate  that  the  cell  O.D. 
readings  reached  a  mean  1.140  (SD  ±  0.170)  with  a  median  of  1.100  (range  of  0.840  -  1.640).  This 
indicates  that  a  uniform  and  equal  number  (18,000  cells/well)  of  cells  are  being  loaded  into  every  well 
in  the  96-well  plate  during  the  day-to-day  operation.  The  cells  reduced  MTT  to  formazan  giving 
maximum  blue  color  uniformly  and  consistently. 

PT-Control  Compound-Virus  Load  Performance:  A  bar  graph  scatter  plot  of  the  mean  virus  load 
O.D.  readings  of  the  60  control  assays  is  presented  in  Figure  66-B.  The  results  indicate  that  the  average 
virus  load  O.D.  reading  is  0.190  (SD  ±  0.070)  with  a  median  of  0.160  (range  of  0.100  -  0.450).  This 
demonstrates  that  a  reasonable  cell  destruction  is  taking  place  and  a  uniform  load  of  virus  (32  TCIDjq) 
is  administered  on  the  cell  monolayer  with  consistent  viral  CPE  results. 

PT-Control  Compound-Assay  Differential  Performance:  A  bar  graph  scatter  plot  of  the  mean 
O.D.  differential  values  of  the  60  control  assays  is  provided  in  Figure  67-B.  The  results  indicate  that 
the  average  differential  O.D.  reading  is  0.950  (SD  ±  0.170)  with  a  median  of  0.940  (range  0.687  - 
1.423).  The  single  bell-shaped  curve  is  reasonably  sharp  and  uniform.  This  reflects  that  the  assays  are 
executed  consistently  and  are  repeatable  during  day-to-day  operation  with  close  to  94%  measurement 
accuracy. 
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New  Drugs  with  50%  Antiviral  Reduction  Levels:  Out  of  the  3618  accepted  single  drug  tests, 
310  new  compounds  demonstrated  antiviral  activity,  having  antiviral  reduction  values  equal  to  or  better 
than  50%.  This  represents  around  8.6%  of  the  test  compounds  being  active  at  this  antiviral  reduction 
level.  These  compounds  are  summarized  in  Table  33  according  to  the  highest  Selectivity  Index  (SI). 
Four  compounds,  8721392,  8721377,  B721595  and  B723280  demonstrated  the  best  antiviral  promise 
having  Si’s  of  >  1000.  Seventeen  other  compounds  demonstrated  good  antiviral  activity,  having  Si’s  that 
ranged  from  102-883.  The  rest  (289  compounds)  showed  marginal  to  moderate  antiviral  activity  with 
Si’s  that  ranged  from  0.2  to  88. 


Table  33 


New  Prescreen  Drugs  that  Produced  S0%  Antiviral  Reduction  Against  PT  Virus 


DRUG 

PIT 

SHIP 

TEST 

# 

V1R 

# 

# 

DATE 

TC  25 

1C  50 

SI 

B721392 

PT 

V5C 

4P 

04/12/90 

> 

1000.0 

< 

1.00 

>  1000.0 

8721377 

PT 

V59 

4P 

04/12/90 

> 

1000.0 

< 

1.00 

>  1000.0 

8721595 

PT 

V63 

4P 

04/13/90 

> 

1000.0 

< 

1.00 

>  1000.0 

8723280 

PT 

XP4 

6P 

07/24/90 

> 

1000.0 

< 

1.00 

>  1000.0 

8723278 

PT 

XP3 

6 P 

07/24/90 

883.00 

< 

1.00 

>  883.18 

8721374 

PT 

V59 

4P 

04/12/90 

560.00 

< 

1.00 

>  559.71 

8722904 

PT 

VON 

3P 

04/26/90 

516.00 

< 

1.00 

>  516.00 

8721611 

PT 

V64 

4P 

04/13/90 

408.00 

1.00 

407.65 

8721596 

PT 

V63 

4P 

04/13/90 

389.00 

< 

1.00 

>  389.19 

8721011 

PT 

VU9 

4P 

05/01/90 

328.00 

< 

1.00 

>  327.84 

8720952 

PT 

UZ5 

4P 

04/03/90 

326.00 

< 

1.00 

>  325.82 

8720951 

PT 

UZ5 

4P 

04/03/90 

326.00 

< 

1.00 

>  325.56 

8722805 

PT 

UBK 

3P 

03/07/90 

325.00 

< 

1.00 

>  325.00 

8721378 

PT 

V59 

4P 

04/12/90 

318.00 

< 

1.00 

>  318.26 

8721021 

PT 

VUB 

4P 

05/01/90 

265.00 

< 

1.00 

>  264.97 

B720958 

PT 

UZ6 

4P 

04/03/90 

231.00 

< 

1.00 

>  231.38 

8722874 

PT 

VH6 

3P 

04/17/90 

701.00 

3.20 

219.04 

8720916 

PT 

UZ4 

4P 

04/03/90 

170.00 

< 

1.00 

>  169.54 

8720937 

PT 

UZ4 

4P 

04/03/90 

169.00 

< 

1.00 

>  168.79 

8720963 

PT 

UZ6 

4P 

04/03/90 

168.00 

< 

1.00 

>  168.28 

8720941 

PT 

UZ5 

4P 

04/03/90 

102.00 

< 

1.00 

>  102.16 

8722871 

PT 

VH6 

3P 

04/17/90 

334.00 

3.78 

88.45 

8721568 

PT 

098 

08/03/89 

330.00 

5.77 

57.24 

8722808 

PT 

UBK 

3P 

03/07/90 

35.10 

< 

1.00 

>  35.14 

8721568 

PT 

089 

07/19/89 

290.00 

8.50 

34.08 

8724825 

PT 

OEM 

09/14/89 

156.00 

4.75 

32.91 

8724374 

PT 

06H 

06/29/89 

1000.0 

31.60 

31.60 

B849179 

PT 

XIO 

6P 

07/13/90 

701.00 

23.60 

29.68 

8724526 

PT 

095 

07/26/89 

161.00 

5.60 

28.78 

8724447 

PT 

07K 

07/12/89 

208.00 

7.28 

28.58 

8722054 

PT 

01W 

11/08/89 

786.00 

28.10 

27.94 

8720940 

PT 

UZ5 

4P 

04/03/90 

27.80 

< 

1.00 

>  27.76 

8720979 

PT 

UZ6 

4P 

04/03/90 

27.60 

< 

1.00 

>  27.59 

8722077 

PT 

01X 

11/08/89 

211.00 

7.88 

26.75 

8721064 

PT 

VRA 

4P 

04/27/90 

742.00 

34.80 

21.33 

8724740 

PT 

OCT 

08/30/89 

76.60 

3.78 

20.27 

8723037 

PT 

UHH 

3P 

03/14/90 

> 

1000.0 

51.10 

>  19.56 

8721062 

PT 

VR9 

4P 

04/27/90 

595.00 

32.90 

18.10 

8721749 

PT 

06C 

06/29/89 

1000.0 

59.40 

16.80 

8721702 

PT 

05V 

06/21/89 

1000.0 

61.00 

16.40 

8721061 

PT 

VR9 

4P 

04/27/90 

409.00 

29.10 

14.09 

8722228 

PT 

OKI 

11/22/89 

487.00 

34.60 

14.07 

8722081 

PT 

01Y 

11/08/89 

134.00 

9.54 

14.03 

8721880 

PT 

0GV 

10/11/89 

> 

1000.0 

71.50 

>  13.99 

8721568 

PT 

0A4 

08/09/89 

241.00 

17.80 

13.49 

8722222 

PT 

0K0 

11/22/89 

446.00 

34.30 

13.02 

8721092 

PT 

09K 

08/03/89 

325.00 

26.30 

12.35 

8721511 

PT 

098 

08/03/89 

330.00 

28.40 

11.61 

8724521 

PT 

094 

07/26/89 

32.80 

2.88 

11.38 

8724698 

PT 

0CF 

08/24/89 

51.50 

4.60 

11.19 

8722091 

PT 

01Z 

11/08/89 

310.00 

27.70 

11.17 

8721592 

PT 

V63 

4P 

04/13/90 

330.00 

30.00 

11.00 

B721690 

PT 

05T 

06/21/89 

1000.0 

94.70 

10.60 

8722525 

PT 

TE7 

3P 

01/18/90 

323.00 

30.60 

10.53 
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DRUG 

PLT 

SHIP 

TEST 

* 

VIR 

# 

# 

DATE 

TC  25 

IC  SO 

SI 

8724456 

PT 

07M 

07/12/89 

34.90 

3.33 

10.48 

4279 

PT 

09M 

08/03/89 

32.50 

3.16 

10.28 

4280 

PT 

09H 

08/03/89 

32.50 

3.16 

10.28 

8724566 

PT 

09R 

08/03/89 

32.00 

3.30 

9.70 

8721060 

PT 

VR9 

4P 

04/27/90 

369.00 

41.70 

8.84 

8721762 

PT 

06F 

06/29/89 

339.00 

38.60 

8.77 

B721756 

PT 

06E 

06/29/89 

325.00 

37.30 

8.70 

8722280 

PT 

YCH 

7? 

08/24/90 

538.00 

61.80 

8.70 

8722634 

PT 

YCO 

7? 

08/24/90 

34.60 

4.07 

8.50 

8721754 

PT 

06E 

06/29/89 

337.00 

41.50 

8.13 

B 722048 

PT 

01V 

11/08/89 

326.00 

40.10 

8.13 

B724458 

PT 

07H 

07/12/89 

28.90 

3.69 

7.84 

B724886 

PT 

OFB 

09/27/89 

505.00 

64.40 

7.84 

8724527 

PT 

096 

07/26/89 

32.50 

4.19 

7.75 

B722849 

PT 

U80 

3P 

03/07/90 

543.00 

71.20 

7.63 

8722883 

PT 

VOL 

3P 

04/26/90 

508.00 

67.50 

7.52 

8722920 

PT 

ZST 

10 

10/26/90 

366.00 

49.20 

7.43 

B721917 

PT 

OHA 

10/18/89 

330.00 

44.50 

7.41 

GRP19386 

PT 

VPX 

4P 

04/26/90 

326.00 

44.30 

7.36 

8721823 

PT 

OHS 

10/25/89 

> 

1000.0 

137.00  > 

7.29 

B724416 

PT 

06R 

07/06/89 

29.40 

4.09 

7.17 

8722183 

PT 

OJX 

11/22/89 

271.00 

38.00 

7.13 

B849035 

PT 

XIN 

6P 

07/13/90 

115.00 

16.20 

7.10 

8722886 

PT 

VOL 

3P 

04/26/90 

435.00 

63.70 

6.83 

B724433 

PT 

07H 

07/12/89 

28.60 

4.21 

6.79 

8724519 

PT 

094 

07/26/89 

22.70 

3.45 

6.58 

B724820 

PT 

OEL 

09/14/89 

23.40 

3.61 

6.48 

8722632 

PT 

YGP 

7P 

08/24/90 

494.00 

76.40 

6.47 

B721728 

PT 

052 

06/21/89 

1000.0 

156.00 

6.41 

8724764 

PT 

000 

09/06/89 

24.00 

3.74 

6.41 

8848752 

PT 

2IS 

IIP 

01/17/91 

> 

3200.0 

501.00  > 

6.38 

B724453 

PT 

07L 

07/12/89 

35.10 

5.56 

6.31 

B721758 

PT 

06F 

06/29/89 

1000.0 

160.00 

6.27 

8724722 

PT 

ocu 

08/30/89 

22.30 

3.64 

6.12 

8724466 

PT 

070 

07/12/89 

266.00 

43.60 

6.11 

8721899 

PT 

OIR 

11/08/89 

325.00 

55.60 

5.84 

8724417 

PT 

06R 

07/06/89 

22.10 

3.80 

5.81 

8 724378 

PT 

061 

06/29/89 

295.00 

51.20 

5.77 

8724512 

PT 

092 

07/26/89 

323.00 

55.90 

5.77 

8724783 

PT 

OOH 

09/06/89 

217.00 

38.10 

5.69 

8721767 

PT 

06G 

06/29/89 

1000.0 

176.00 

5.68 

8721905 

PT 

OJO 

11/08/89 

325.00 

58.50 

5.56 

8724781 

PT 

OOG 

09/06/89 

21.50 

3.87 

5.55 

8848990 

PT 

YIW 

7P 

08/31/90 

492.00 

88.90 

5.53 

8721769 

PT 

06G 

06/29/89 

295.00 

53.60 

5.50 

B722279 

PT 

YGH 

7P 

08/24/90 

369.00 

67.10 

5.50 

8721761 

PT 

06F 

06/29/89 

1000.0 

185.00 

5.39 

B724697 

PT 

OCF 

08/24/89 

5.38  < 

1.00  > 

5.38 

8722094 

PT 

OJC 

11/15/89 

325.00 

61.60 

5.28 

8721823 

PT 

0G1 

10/04/89 

> 

1000.0 

194.00  > 

5.16 

8722607 

PT 

YGO 

7P 

08/24/90 

295.00 

57.80 

5.10 

B 722224 

PT 

OKO 

11/22/89 

212.00 

42.70 

4.98 

B722076 

PT 

OIX 

11/08/89 

242.00 

48.80 

4.96 

B 724762 

PT 

OOC 

09/06/89 

20.40 

4.13 

4.95 

8724712 

PT 

OCH 

08/24/89 

19.80 

4.14 

4.77 

8848750 

PT 

1EE 

IIP 

11/29/90 

> 

1000.0 

212.00  > 

4.72 

B724434 

PT 

07H 

07/12/89 

30.30 

6.61 

4.58 

8724586 

PT 

0A6 

08/09/89 

208.00 

45.60 

4.57 

8724457 

PT 

07)1 

07/12/89 

16.20 

3.57 

4.55 

8724387 

PT 

090 

07/26/89 

263.00 

57.80 

4.55 

8724384 

PT 

06K 

07/06/89 

23.40 

5.21 

4.49 

8724418 

PT 

06R 

07/06/89 

18.80 

4.24 

4.44 

B724670 

PT 

0C9 

08/24/89 

66.40 

14.90 

4.44 

8722230 

PT 

OKI 

11/22/89 

192.00 

47.30 

4.07 

B 722080 

PT 

OIY 

11/08/89 

108.00 

26.70 

4.05 

8721719 

PT 

05X 

06/21/89 

1000.0 

266.00 

3.76 

8724607 

PT 

OAB 

08/09/89 

18.80 

5.01 

3.76 

8724558 

PT 

090 

08/03/89 

26.10 

6.97 

3.74 

8721838 

PT 

OGS 

10/11/89 

212.00 

56.80 

3.73 

8724508 

PT 

087 

07/19/89 

20.00 

5.49 

3.64 

8722889 

PT 

VOL 

3P 

04/26/90 

348.00 

97.30 

3.57 

8721910 

PT 

0H9 

10/18/89 

> 

1000.0 

281.00  > 

3.56 
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Tabic  33  (Cont'd) 


ORUG 

PIT  SHIP 

TEST 

# 

VIR 

#  * 

OATE 

TC  25 

IC  50 

SI 

8721734 

PT 

06A 

06/29/89 

1000.0 

282.00 

3.55 

■724423 

PT 

06S 

07/06/89 

12.20 

3.47 

3.53 

B724382 

PT 

06J 

07/06/89 

168.00 

47.80 

3.51 

8724413 

PT 

060 

07/06/89 

15.50 

4.43 

3.49 

8722078 

PT 

OIY 

11/08/89 

130.00 

37.30 

3.49 

8724596 

PT 

0A9 

08/09/89 

324.00 

94.30 

3.44 

B848669 

PT 

109  IIP 

11/21/90 

> 

1000.0 

291.00  > 

3.44 

8724728 

PT 

OCV 

08/30/89 

15.20 

4.51 

3.38 

8721979 

PT 

OHX 

10/25/89 

> 

1000.0 

298.00  > 

3.35 

■724592 

PT 

0A8 

08/09/89 

226.00 

67.70 

3.34 

8722628 

PT 

TGP  7P 

08/24/90 

> 

1000.0 

300.00  > 

3.33 

8722811 

PT 

UBL  3P 

03/07/90 

325.00 

98.20 

3.31 

8721908 

PT 

0H9 

10/18/89 

328.00 

99.80 

3.29 

8724652 

PT 

067 

08/16/89 

199.00 

60.70 

3.28 

B709763 

PT 

2CB  13P 

01/03/91 

> 

1000.0 

316.00  > 

3.16 

B 724855 

PT 

0F4 

09/27/89 

15.90 

5.08 

3.13 

8724860 

PT 

0F5 

09/27/89 

204.00 

65.40 

3.12 

8722241 

PT 

0K2 

11/22/89 

> 

1000.0 

320.00  > 

3.12 

■722052 

PT 

OIV 

11/08/89 

164.00 

53.00 

3.10 

■722117 

PT 

ZDX  9P 

10/10/90 

218.00 

71.20 

3.07 

■724732 

PT 

OCV 

08/30/89 

29.80 

9.73 

3.06 

■710043 

PT 

2 CO  13P 

01/04/91 

> 

1000.0 

329.00  > 

3.04 

8724719 

PT 

OCT 

08/30/89 

14.80 

4.98 

2.97 

■724714 

PT 

OCS 

08/30/89 

19.20 

6.61 

2.90 

■724549 

PT 

090 

08/03/89 

285.00 

99.00 

2.88 

■724553 

PT 

09P 

08/03/89 

113.00 

39.70 

2.84 

3593 

PT 

05W 

06/21/89 

1.23 

0.44 

2.82 

8724644 

PT 

0S5 

08/16/89 

182.00 

65.60 

2.77 

8724455 

PT 

071 

07/12/89 

9.95 

3.61 

2.75 

■721722 

PT 

05Y 

06/21/89 

1000.0 

365.00 

2.74 

■710057 

PT 

2IU  13P 

01/17/91 

2610.0 

962.00 

2.72 

■724590 

PT 

0A7 

08/09/89 

162.00 

60.00 

2.71 

■710110 

PT 

207  13P 

01/08/91 

> 

1000.0 

370.00  > 

2.70 

■721708 

PT 

05U 

06/21/89 

1000.0 

371.00 

2.69 

8724863 

PT 

0F6 

09/27/89 

150.00 

55.60 

2.69 

8721953 

PT 

OIR 

11/08/89 

> 

1000.0 

372.00  > 

2.69 

■722182 

PT 

OJX 

11/22/89 

188.00 

70.20 

2.68 

■710128 

PT 

208  13P 

01/08/91 

> 

1000.0 

374.00  > 

2.67 

■724724 

PT 

OCU 

08/30/89 

211.00 

82.70 

2.56 

■724420 

PT 

06S 

07/06/89 

61.90 

24.50 

2.53 

■721604 

PT 

YPK  8P 

09/14/90 

> 

1000.0 

399.00  > 

2.51 

■721755 

PT 

06E 

06/29/89 

1000.0 

400.00 

2.50 

■848653 

PT 

21H  IIP 

01/16/91 

> 

3200.0 

1320.0  > 

2.42 

■722239 

PT 

0X2 

11/22/89 

160.00 

66.50 

2.41 

■722116 

PT 

ZDW  9P 

10/09/90 

196.00 

81.70 

2.40 

8721731 

PT 

05Z 

06/21/89 

1000.0 

423.00 

2.36 

■724664 

PT 

089 

08/16/89 

> 

1000.0 

425.00  > 

2.36 

■724394 

PT 

06* 

07/06/89 

15.90 

6.80 

2.34 

■724633 

PT 

083 

08/16/89 

185.00 

79.90 

2.32 

■722246 

PT 

0X3 

11/22/89 

171.00 

75.80 

2.26 

■721511 

PT 

089 

07/19/89 

> 

320.00 

144.00  > 

2.23 

■721714 

PT 

05X 

06/21/89 

1000.0 

450.00 

2.22 

■721095 

PT 

09K 

08/03/89 

184.00 

83.50 

2.21 

■724785 

PT 

00  H 

09/06/89 

14.80 

6.69 

2.21 

■724415 

PT 

06R 

07/06/89 

8.05 

3.66 

2.20 

■721749 

PT 

088 

07/19/89 

120.00 

55.10 

2.18 

■721925 

PT 

OHC 

10/18/89 

> 

1000.0 

463.00  > 

2.16 

■723297 

PT 

Y3B  6P 

08/21/90 

> 

1000.0 

465.00  > 

2.15 

■721680 

PT 

05  S 

06/21/89 

1000.0 

467.00 

2.14 

■724373 

PT 

089 

07/19/89 

211.00 

99.40 

2.13 

■722823 

PT 

YIO  7P 

08/30/90 

> 

1000.0 

479.00  > 

2.09 

■848911 

PT 

1P4  12P 

12/12/90 

88.30 

42.20 

2.09 

■724797 

PT 

OOJ 

09/06/89 

191.00 

92.60 

2.07 

■724627 

PT 

082 

08/16/89 

10.90 

5.27 

2.06 

■724729 

PT 

OCV 

08/30/89 

9.44 

4.63 

2.04 

■848747 

PT 

2IS  IIP 

01/17/91 

> 

3200.0 

1570.0  > 

2.04 

■724373 

PT 

06H 

06/29/89 

493.00 

250.00 

1.97 

■722087 

PT 

01Z 

11/08/89 

> 

1000.0 

507.00  > 

1.97 

■724442 

PT 

07J 

07/12/89 

> 

1000.0 

524.00  > 

1.91 

■721737 

PT 

06A 

06/29/89 

1000.0 

526.00 

1.90 

■721743 

PT 

068 

06/29/89 

946.00 

498.00 

1.90 

■724436 

PT 

07H 

07/12/89 

154.00 

81.00 

1.90 
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Table  33  (Cant'd) 


DRUG 

PLT  SHIP 

TEST 

* 

VIR 

*  # 

DATE 

TC  25 

1C  50 

SI 

B 724439 

PT 

071 

07/12/89 

145.00 

76.00 

1.90 

B72172S 

PT 

05Y 

06/21/89 

1000.0 

529.00 

1.89 

>724385 

PT 

0 6JC 

07/06/89 

16.00 

8.60 

1.86 

B710130 

PT 

208  13P 

01/08/91 

> 

1000.0 

539.00  > 

1.85 

B 724396 

PT 

091 

07/26/89 

173.00 

93.90 

1.84 

B 721826 

PT 

0G1 

10/04/89 

> 

1000.0 

550.00  > 

1.82 

B 722743 

PT 

YHH  7P 

08/28/90 

> 

1000.0 

549.00  > 

1.82 

B721348 

PT 

YOZ  8 P 

09/13/90 

> 

1000.0 

558.00  > 

1.79 

B 722745 

PT 

YHH  7P 

08/28/90 

> 

1000.0 

567.00  > 

1.76 

B848804 

PT 

2PB  IIP 

01/18/91 

> 

3200.0 

1820.0  > 

1.76 

B848752 

PT 

1EF  IIP 

11/29/90 

554.00 

317.00 

1.75 

B 721 730 

PT 

052 

06/21/89 

159.00 

91.40 

1.74 

B848989 

PT 

YIU  7P 

08/31/90 

> 

1000.0 

579.00  > 

1.73 

B721770 

PT 

06G 

06/29/89 

467.00 

271.00 

1.72 

B722141 

PT 

OJI 

11/15/89 

781.00 

461.00 

1.69 

B721787 

PT 

OFX 

10/04/89 

764.00 

458.00 

1.67 

B722873 

PT 

ZSH  10 

10/25/90 

> 

1000.0 

600.00  > 

1.67 

B 72 2929 

PT 

ZOU  10 

10/24/90 

> 

1000.0 

606.00  > 

1.65 

B721958 

PT 

OHS 

10/25/89 

> 

1000.0 

615.00  > 

1.63 

B 722168 

PT 

OJK 

11/15/89 

255.00 

157.00 

1.63 

B721295 

PT 

YOY  8P 

09/13/90 

> 

1000.0 

612.00  > 

1.63 

B710046 

PT 

2IT  13P 

01/17/91 

3170.0 

1960.0 

1.62 

B 724379 

PT 

06J 

07/06/89 

896.00 

565.00 

1.59 

B724769 

PT 

OOE 

09/06/89 

> 

1000.0 

630.00  > 

1.59 

B722689 

PT 

YHI  7P 

08/28/90 

824.00 

523.00 

1.58 

B724885 

PT 

OFA 

09/27/89 

8.52 

5.44 

1.57 

B 72 4667 

PT 

OFV 

10/04/89 

1.29 

0.82 

1.57 

B848653 

PT 

1D7  IIP 

11/21/9C 

> 

1000.0 

635.00  > 

1.57 

B 72 4657 

PT 

0B8 

08/16/89 

820.00 

541.00 

1.52 

B721166 

PT 

09L 

08/03/89 

601.00 

402.00 

1.50 

B724832 

PT 

OEN 

09/14/89 

933.00 

622.00 

1.50 

B 706269 

PT 

2C7  13P 

01/03/91 

> 

1000.0 

673.00  > 

1.49 

B710138 

PT 

2DA  13P 

01/08/91 

> 

1000.0 

674.00  > 

1.48 

B724544 

PT 

099 

07/26/89 

8.33 

S.65 

1.47 

B 722247 

PT 

0K3 

11/22/89 

103.00 

70.50 

1.47 

B723290 

PT 

Y3A  6P 

08/21/90 

> 

1000.0 

680.00  > 

1.47 

B724720 

PT 

OCT 

08/30/89 

9.29 

6.37 

1.46 

B722165 

PT 

0<tK 

11/15/89 

> 

1000.0 

683.00  > 

1.46 

B 722936 

PT 

ZOV  10 

10/24/90 

941.00 

650.00 

1.45 

B724535 

PT 

097 

07/26/89 

9.74 

6.75 

1.44 

B724661 

PT 

0B9 

08/16/89 

785.00 

570.00 

1.38 

B724405 

PT 

06P 

07/06/89 

7.05 

5.15 

1.37 

B 721818 

PT 

OGO 

10/04/89 

738.00 

553.00 

1.33 

B722006 

PT 

on 

10/25/89 

> 

1000.0 

758.00  > 

1.32 

B 722867 

PT 

VOK  3P 

04/26/90 

> 

1000.0 

769.00  > 

1.30 

B848926 

PT 

IPS  12P 

12/18/90 

> 

1000.0 

771.00  > 

1.30 

B724509 

PT 

087 

07/19/89 

118.00 

91.80 

1.28 

B 722559 

PT 

YGK  7P 

08/24/90 

> 

1000.0 

787.00  > 

1.27 

B724530 

PT 

096 

07/25/89 

120.00 

94.80 

1.26 

B848811 

PT 

2PC  IIP 

01/18/91 

> 

3200.0 

2560.0  > 

1.25 

B 723044 

PT 

UHU  3P 

03/14/90 

> 

1000.0 

809.00  > 

1.24 

B724642 

PT 

0B5 

08/16/89 

7.77 

6.33 

1.23 

B 722162 

PT 

OJJ 

11/15/89 

> 

1000.0 

815.00  > 

1.23 

B724411 

PT 

060 

07/06/89 

121.00 

99.70 

1.21 

B 724654 

PT 

0B7 

08/16/89 

7.21 

5.93 

1.21 

B723268 

PT 

XP1  6P 

07/24/90 

> 

1000.0 

824.00  > 

1.21 

B721532 

PT 

09K 

08/03/89 

529.00 

445.00 

1.19 

B 722089 

PT 

OIZ 

11/08/89 

11.70 

9.83 

1.19 

B72452S 

PT 

095 

07/26/89 

7.23 

6.13 

1.18 

B 723 062 

PT 

XOZ  5P 

06/19/90 

942.00 

800.00 

1.18 

B724517 

PT 

094 

07/26/89 

8.65 

7.40 

1.17 

B 72471 6 

PT 

OCS 

08/30/89 

6.78 

5.86 

1.16 

B715141 

PT 

2WG  13P 

01/29/91 

> 

1000.0 

884.00  > 

1.13 

B 724866 

PT 

0F6 

09/27/89 

7.85 

7.03 

1.12 

B848753 

PT 

2IS  IIP 

01/17/91 

2470.0 

2210.0 

1.12 

B718S82 

PT 

2XE  14P 

01/30/91 

> 

1000.0 

910.00  > 

1.10 

B849180 

PT 

XIO  6P 

07/13/90 

628.00 

582.00 

1.08 

B848671 

PT 

2IN  IIP 

01/16/91 

> 

3200.0 

3000.0  > 

1.07 

B710151 

PT 

2DA  13P 

01/08/91 

> 

1000.0 

942.00  > 

1.06 

B 722060 

PT 

ZDS  9P 

10/09/90 

852.00 

811.00 

1.05 

B722S91 

PT 

YGH  7P 

08/24/90 

> 

1000.0 

959.00  > 

1.04 

B 721 892 

PT 

OCX 

10/11/89 

> 

1000.0 

979.00  > 

1.02 
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Table  33  (Cont'd) 


DRUG 

PLT 

SHIP 

TEST 

* 

VIR 

# 

* 

DATE 

TC  25 

IC  50 

SI 

S710179 

PT 

20  F 

13P 

01/09/91 

771.00 

759.00 

1.02 

B 721693 

PT 

05T 

06/21/89 

604.00 

616.00 

0.98 

B723431 

PT 

zsv 

10 

10/26/90 

723.00 

761.00 

0.95 

B 724504 

PT 

086 

07/19/89 

6.34 

6.89 

0.92 

B848986 

PT 

YIV 

7P 

08/31/90 

560.00 

628.00 

0.89 

B 72 0825 

PT 

230 

12P 

12/20/90 

881.00 

1000.0 

0.88 

B 724400 

PT 

060 

07/06/89 

6.40 

7.43 

0.86 

B 721605 

PT 

YPL 

8P 

09/14/90 

673.00 

781.00 

0.86 

B848882 

PT 

10A 

12P 

12/11/90 

655.00 

765.00 

0.86 

B848841 

PT 

2PC 

IIP 

01/18/91 

1280.0 

1520.0 

0.84 

B723471 

PT 

ZT6 

10 

10/31/90 

51.30 

63.50 

0.81 

B724511 

PT 

092 

07/26/89 

6.93 

8.80 

0.79 

B 72 0911 

PT 

YLS 

8P 

09/08/90 

637.00 

805.00 

0.79 

B 72484 7 

PT 

OEO 

09/14/89 

615.00 

787.00 

0.78 

B849037 

PT 

X1N 

6P 

07/13/90 

695.00 

906.00 

0.77 

B 724656 

PT 

0B8 

08/16/89 

675.00 

884.00 

0.76 

B724900 

PT 

OFD 

09/27/89 

59.80 

78.90 

0.76 

B724547 

PT 

090 

08/03/89 

6.21 

8.33 

0.75 

B 722079 

PT 

OIY 

11/08/89 

609.00 

814.00 

0.75 

B724510 

PT 

092 

07/26/89 

574.00 

788.00 

0.73 

B724578 

PT 

0A4 

08/09/89 

569.00 

798.00 

0.71 

8848881 

PT 

10A 

12P 

12/11/90 

603.00 

868.00 

0.69 

B724871 

PT 

0F8 

09/27/89 

64.30 

96.50 

0.67 

B724631 

PT 

0B3 

08/16/89 

594.00 

914.00 

0.65 

B 722065 

PT 

01U 

11/08/89 

6.00 

9.36 

0.64 

B848907 

PT 

1P4 

12P 

12/12/90 

556.00 

932.00 

0.60 

B 721696 

PT 

05U 

06/21/89 

295.00 

543.00 

0.54 

B724867 

PT 

0F7 

09/27/89 

4.74 

9.11 

0.52 

B721498 

PT 

YPI 

8P 

09/14/90 

338.00 

644.00 

0.52 

B722614 

PT 

YGO 

7P 

08/24/90 

491.00 

1000.0 

0.49 

B848880 

PT 

109 

12P 

12/11/90 

378.00 

781.00 

0.48 

B721559 

PT 

09L 

08/03/89 

370.00 

860.00 

0.43 

B 724390 

PT 

090 

07/26/89 

3.87 

9.20 

0.42 

B722227 

PT 

OKI 

11/22/89 

323.00 

769.00 

0.42 

B722181 

PT 

OJl 

11/15/89 

38.90 

96.40 

0.40 

B721740 

PT 

06B 

06/29/89 

94.10 

275.00 

0.34 

B 722109 

PT 

OJF 

11/15/89 

28.20 

93.00 

0.30 

B724853 

PT 

OER 

09/14/89 

201.00 

805.00 

0.25 

B 721541 

PT 

09L 

08/03/89 

98.80 

508.00 

0.19 

B722824 

PT 

U8M 

3P 

03/07/90 

53.70 

316.00 

0.17 

The  in  vitro  antiviral  activity  of  the  compounds  in  Tabic  33  was  further  confirmed  in  most  of  the 
compounds.  Verification  of  the  antiviral  activity  of  these  prescreen  actives  was  tested  using  the  primary 
screening  (confirmatory)  protocol.  (See  Table  34) 
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During  this  reporting  period  767  compounds  were  received  (from  prescreen  testing)  for 
confirmatory  testing.  If  a  compound  had  an  SI  of  J>1  then  it  was  considered  as  a  candidate  for 
confirmatory  primary  screen  testing.  The  SI  of  >.1  was  only  a  preliminary  endpoint  that  was  being  used 
and  was  subject  to  change  as  more  data  was  generated.  Data  from  the  confirmatory  assays  are 
summarized  in  Table  34.  Out  of  767  confirmatory  tests,  SIS  compounds  (67%)  were  confirmed  active 
during  this  reporting  period.  The  criteria  for  activity  is  that  the  confirmatory  test  has  to  show  .>25% 
reduction  in  CPE  in  one  or  more  of  the  viruses  tested.  Failure  to  confirm  the  activity  in  these  compounds 
was  probably  due  to  differences  during  the  assay  conditions: 

1)  In  confirmatory  assays  the  concentration  range  is  adjusted  to  a  more  accurate  semilog  scale 
to  maximize  the  SI  and  calculate  the  TAI  and  it  should  indicate  more  accurately  the  antiviral 
potential  of  the  test  compound. 

2)  Differences  in  the  "differential''  of  the  two  runs  can  cause  the  compound  to  read  positive  or 
negative,  falsely.  The  variability  in  the  differential  can  cause  false  positives  or  false  negative  bias 
in  day-to-day  testing  calculations,  reflecting  the  variability  in  the  maximum  activity  of  the 
compound. 

3)  The  metabolic  rate,  age,  and  passage  number,  etc.,  of  the  cells  may  cause  the  above  observed 
variability  in  test  compound  activity. 

4)  Problems  associated  with  stability  and  storage  of  the  compound  (i.e.,  different  lot  numbers, 
solubility,  light  sensitivity,  hygroscopic,  etc.). 

5)  Problems  associated  with  technical  execution  of  large  numbers  of  plates  by  different 
technicians. 

6)  During  the  beginning  of  the  prescreen  testing  (Shipment  IP  -  5P),  the  assays  were  performed 
with  confluent  and  stationary  cellular  monolayers.  This  procedure  has  a  tendency  to  create  false 
positive  results  as  compared  to  the  confirmatory  assay  results.  In  confirmatory  testing  actively 
metabolizing  subconfluent  monolayers  have  been  used. 

7)  Two  different  MTT  protocols  are  being  compared.  The  prescreen  protocol  was  prophylactic 
when  we  were  testing  drug  shipments  IP  -  5P.  The  drug  was  delivered  to  the  cells  before  final 
addition  of  62  TCID50  of  virus  to  total  volume  of  200  pi.  The  confirmatory  protocol  is 
therapeutic.  The  virus  32  TCID^  is  delivered  onto  the  cells  before  the  addition  of  the  drug  in 
total  volume  of  100  pi.  In  later  drug  shipments  the  same  protocol  was  used  for  both  prescreen 
and  confirmatory  assays. 

The  results  seem  to  indicate  that  prophylactic  treatment  with  confluent  stationary  monolayers 
causes  inconsistent  celt  infections  and  therefore  causes  numerous  drugs  to  read  as  false  positive.  Later 
prescreen  testing  (starting  with  shipments  SP)  was  done  with  the  same  therapeutic  protocol  in  order  to 
evaluate  more  properly  the  correlation  of  actives  from  the  prescreen  to  those  of  the  confirmatory  (primary 
screen)  results.  The  conflicting  results  should  be  retested  based  upon  the  availability  of  the  compound. 
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(Yerc  Cells) 


Based  upon  the  above  mentioned  variable  conditions  in  assay  procedures,  which  are  difficult  to 
control  on  a  -day-to-day  basis,  we  recommend  the  following: 

1)  Since  the  prescreen  assay  protocol  has  a  tendency  to  produce  false  positive  results,  only 
compounds  that  demonstrate  at  least  50%  reduction  in  viral  CPE  and  a  selectivity  index  of  >.1.0 
will  advance  to  confirmatory  testing. 

2)  In  order  not  to  miss  a  possible  active  lead  from  the  prescreen  assay,  some  nontoxic  compounds 
with  an  SI  of  .<1.0  need  to  be  retested. 

3)  Compounds  with  broad-range  activity  close  to  50%  reduction  must  also  be  retested  in  order 
not  to  miss  an  active  compound  that  is  not  clearly  dose  responsive. 

4)  In  confirmatory  assays,  compounds  having  antiviral  activity  at  the  ”3”  activity  grade  level  or 
consistent  repeatable  grade  "2"  level  are  considered  active  candidate  compounds. 
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Confirmatory  Testing  of  Compounds  Selected  From  Prescreen  Testing 
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4.3.  Antiviral  Evaluations  In  Vivo : 
4.3.1.  Pichinde  Virus  in  MHA  Hamsters: 


A  total  of  19  compounds  were  assessed  for  efficacy  against  Pichinde  in  vivo.  These  compounds 
are  listed  in  Table  35.  Of  the  compounds  evaluated,  only  2  (AVS  01  and  AVS  206)  had  significant 
activity  against  Pichinde  virus  in  vivo.  AVS  01  is  ribavirin,  which  has  broad  spectrum  activity  against 
RNA  viruses.  The  compound  was  able  to  decrease  the  mortality  and  increase  the  average  day  of  death 
in  virus-infected  hamsters.  The  antiviral  efficacy  of  ribavirin  was  dose-dependent  with  the  greatest 
efficacy  demonstrated  at  a  dose  of  150  mg/kg/day.  Dose  levels  above  this  were  toxic  to  the  hamsters. 

AVS  206,  an  analog  of  AVS  01,  was  also  active  against  Pichinde  virus  in  vivo.  At  100 
mg/kg/day  AVS  206  increased  the  average  day  of  death;  however,  there  was  no  significant  reduction  in 
the  mortality.  The  results  of  this  assay  are  presented  in  Table  36.  A  second  assay  of  this  compound  was 
conducted  at  a  dose  level  of  200  mg/kg/day  administered  on  a  qld  x  12  days  schedule  with  the  first  dose 
administered  on  the  day  preceding  virus  challenge.  In  this  study,  AVS  206  reduced  mortality  and 
prolonged  the  average  day  of  death  significantly  (Table  37).  These  results  were  encouraging  and  led  to 
an  additional  study  with  AVS  206.  For  this,  AVS  206  was  administered  at  doses  of  1000,  500,  250  and 
200  mg/kg/day  on  a  qld  x  10  days  schedule  beginning  on  the  day  before  virus  challenge.  AVS  01 
(ribavirin)  was  administered  to  hamsters  at  500,  200  and  100  mg/kg/day  on  the  same  treatment  schedule 
for  comparison.  As  shown  in  Table  38,  AVS  206  was  toxic  at  1,000  and  500  mg/kg/day  while  the  250 
and  200  mg/kg/day  dose  levels  reduced  mortality  markedly.  In  contrast,  AVS  01  was  toxic  at  doses  of 
200  mg/kg/day  and  higher.  These  results  indicate  that  the  ribavirin  analog,  AVS  206,  may  be  less  toxic 
than  ribavirin  although  no  enhancement  in  antiviral  activity  was  noted  with  this  carboxamidine  analog  of 
ribavirin. 

AVS  1046  was  considered  a  candidate  for  further  testing  against  arenavirus  infections.  As  shown 
in  Table  39,  treatment  with  AVS  1046  prolonged  the  ADD  in  Pichinde-infected  hamsters  in  a  dose- 
dependent  manner.  Since  the  compound  was  well  tolerated  at  the  highest  test  dose  (100  mg/kg/day) 
further  testing  at  higher  doses  was  recommended;  however,  there  was  no  drug  available  for  the  studies. 

Of  the  19  compounds  evaluated  against  Pichinde  virus  only  2  demonstrated  good  potential  for 
treatment  of  arenaviral  infections.  These  compounds,  AVS  001  and  AVS  206,  significantly  reduced  virus 
induced  mortality.  Other  compounds  (AVS  79,  94,  111,  167,  332,  346, 925,  1046  and  1250)  which  were 
tested  at  concentrations  below  the  maximum  tolerated  dose  were  not  available  in  quantities  sufficient  for 
further  evaluations.  These  compounds  should  be  re-tested  at  higher  dose  levels  when  sufficient  compound 
quantities  become  available. 

Several  problems  are  present  in  the  Pichinde  virus  infection  model.  First,  the  virus  only 
produced  disease  in  inbred  strain  MHA  hamsters.  These  hamsters  are  only  available  from  1  commercial 
source.  The  disease  is  more  severe  in  the  female  than  in  the  male  hamster  which  must  be  considered 
during  design  of  the  experimental  protocol.  Thirdly,  the  viral  infection  is  complicated  by  gastrointestinal 
disease  which  is  presumed  to  be  of  bacterial  origin.  Attempts  to  treat  the  gastrointestinal  disease  with 
oral  tetracyclines  did  not  prove  effective  in  our  hands.  Studies  with  AVS  01  indicate  that  the  greatest 
antiviral  efficacy  was  achieved  if  treatments  were  administered  on  a  10  day  schedule  rather  than  a  7  day 
schedule.  The  critical  timepoint  for  administration  of  AVS  001  appears  to  be  between  days  2  and  6  post¬ 
infection.  If  this  model  is  pursued  for  further  antiviral  drug  testing,  we  recommend  that  tissue  virus  titers 
be  evaluated  in  addition  to  monitoring  mortality  and  ADD. 
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Table  35 


Compounds  Assessed  Against  Pichinde  Virus  Jm  Vivo 


AYS  # 

Activity 

01 

yes 

52 

no 

79 

no 

94 

no 

111 

no 

148 

no 

167 

no 

206 

yes 

215 

no 

253 

no 

272 

no 

332 

no 

346 

no 

347 

no 

360 

no 

646 

no 

925 

no 

1046 

possible 

1250 

no 

Maximum  tolerated  dose 
150  mg/kg/day 
10  mg/kg/day 

>  100  mg/kg/day 
>100  mg/kg/day 

>  150  mg/kg/day 

10  mg/kg/day 

>  32  mg/kg/day 
250  mg/kg/day 

32  mg/kg/day 
32  mg/kg/day 
32  mg/kg/day 

>  100  mg/kg/day 

>  60  mg/kg/day 
<5  mg/kg/day 

10  mg/kg/day 
10  mg/kg/day 

>  100  mg/kg/day 

>  100  mg/kg/day 

>  100  mg/kg/day 


Recommendation 
positive  control  drug 
inactive 

retest  at  higher  doses 
retest  at  higher  doses 
retest  at  higher  doses 
inactive 

retest  at  higher  doses 

pursue  further 

inactive 

inactive 

inactive 

retest  at  higher  doses 
retest  at  higher  doses 
retest  at  higher  doses 
inactive 
inactive 

retest  at  higher  doses 
retest  at  higher  doses 
retest  at  higher  doses 
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ANTIVIRAL  EFFICACY  OP  AVS-206 
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RESULTS  OP  RETESTING  AVS-206 
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Fishers'  Exact  Test  coaparing  %  aortal lty  AVS  206  &  PBS  p  *=  .005 
T-test  of  ADD  p  *  <10-6 

Fishers'  Exact  Test  coaparing  X  aortallty  ribavirin  &  PBS  p  *=  .0015 
Fishers'  Exact  Test  coaparing  X  aortallty  ribavirin  &  AVS  206  p  -  0.5 
T-test  of  ADD  p  =  .000003 


Table  38 


Antiviral  Efficacy  of  A  VS- 206  and  Ribavirin  (AVS-01) 


Virus;  Pichinde 

Treatment:  qld  x  10  days  starting  on  the  day  preceding  virus  challenge 


No.  Dead / 

No.  Dead/ 

No.  Uninfected* 

No.  Infected* 

GMTD* 

YE! 

Untreated 

0/10 

10/10 

(9.8  ±  0.9) 

9.8 

NA 

PBS 

0/10 

10/10 

(9.0  ±  1.3) 

8.9 

1.0 

1000  mg/kg  AVS-206 

4/4 

(5.0 

± 

0.0) 

10/10 

(5.0  ±  0.8) 

4.9 

0.6 

500  mg/kg  AVS-206 

4/4 

(8.5 

± 

0.6) 

10/10 

(8.4  ±  1.5) 

8.3 

0.9 

250  mg/kg  AVS-206 

0/5 

1/10* 

(23.0  ±  0.0)* 

27.5 

3.1 

200  mg/kg  AVS-206 

0/5 

2/1 0^ 

(25.0  ±  18)* 

27.4 

3.1 

1000  mg/kg  AVS-01 

5/5 

(3.6 

0.5) 

Not  done 

500  mg/kg  AVS-01 

5/5 

(5.2 

0.4) 

10/10 

(5.7  ±  13) 

5.6 

0.6 

250  mg/kg  AVS-01 

5/5 

(7.6 

± 

14) 

Not  done 

200  mg/kg  AVS-01 

3/5 

(10.7 

± 

1-5) 

8/10 

(118  ±  4.4)h 

14.4 

1.6 

100  mg/kg  AVS-01 

0/5 

3/10* 

(18.7  ±  8.iy 

24.4 

17 

Virus  challenge 

1  x  10*  pfu 

NA 

5/5 

(8.4  ±  0.9) 

8.4 

NA 

1  x  10*  pfu 

NA 

5/5 

(9.0  ±  1.2) 

8.9 

NA 

1  x  104  pfu 

NA 

5/5 

(8.2  ±  0.4) 

8.2 

NA 

1  x  101  pfu 

NA 

5/5 

(9.4  ±  03) 

9.4 

NA 

1  x  102  pfu 

NA 

5/5 

(9.0  ±  0.7) 

9.0 

NA 

10  pfu 

NA 

5/5 

(10.0  ±  1.6) 

9.9 

NA 

a.  No.  in  parentheses  a  Average  Day  of  Death  ±  1  Standard  Deviation  (ADD  ±  SD) 


ADD  =  Sl/dav  of  deathl  x  (number  dead  that  davll 
total  number  of  dead 


b.  GMTD  *  Geometric  Mean  Time  to  Death 

GMTD  =»  xynt«n2«n,  where  n  *  day  of  death 

x  =  total  number  of  animals 
All  survivors  are  calculated  as  dying  on  Day  28 

c  VR  »  GMTD  of  Experimental/GMTD  of  Diluent-Treated  Control 

d.  Fisher’s  Exact  Test  comparing  mortality  of  PBS-treated  vs  drug  treated  p  =>  5.9  x  10-5 

e.  Student’s  T-test  comparing  ADD  of  PBS-treated  vs  drug  treated  p  a  3.5  x  10* 

f.  Fisher’s  Exact  Test  comparing  mortality  of  PBS-treated  vs  drug  treated  p  *  3.6  x  10“* 

g.  Student’s  T-test  comparing  ADD  of  PBS-treated  vs  drug  treated  p  <  10"* 

h.  Student’s  T-test  comparing  ADD  of  PBS-treated  vs  drug  treated  p  a  .02 

i.  Fisher’s  Exact  Test  comparing  mortality  of  PBS-treated  vs  drug  treated  p  *  1.6  x  10° 

j.  Student’s  T-test  comparing  ADD  of  PBS-treated  vs  drug  treated  p  a  .002 
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ANTIVIRAL  EFFICACY  OF  AVS-1046 
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4.3.2.  Venezuelan  Equine  Encephalomyelitis  Virus  (VF): 


A  total  of  6  compounds  were  received  for  testing  against  VE.  These  compounds  are  listed  in 
Table  40.  None  of  the  compounds  had  significant  activity  against  VE  induced  mortality;  however,  5  of 
the  6  compounds  were  not  available  for  testing  at  maximum  tolerated  dose  levels.  Thus,  it  is  possible 
that  these  compounds  may  show  activity  against  VE  if  higher  dose  levels  are  tested. 

Because  of  the  problem  of  limited  compound  availability,  we  initiated  studies  to  develop  a  target 
organ  model  for  VE.  For  these  studies,  a  series  of  experiments  were  conducted  to  determine  the  lethal 
doses  of  VE  following  intracranial  challenge.  The  cumulative  results  of  these  experiments  are  presented 
in  Table  41.  From  this  a  challenge  inoculum  of  0.03  ml  of  a  10'8-3  dilution  of  the  VEE  virus  stock  was 
selected  for  a  chemotherapy  study.  We  had  identified  a  compound,  3  nitro-3-deazauridine  (3N-3DU), 
from  other  studies  which  had  potential  as  a  chemotherapeutic  agent  against  alphaviruses. 

The  effect  of  a  single  intracranial  dose  of  40  mg  of  3N-3DU/kg  on  VEE  infection  was  assessed. 
Mice  (10/group)  were  challenged  intracranially  with  0.03  ml  of  a  10'8-3  dilution  of  VEE  stock  virus  and 
treated  6  or  8  or  10  hours  later  with  0.03  ml  of  PBS  or  3N-3DU  intracranially.  Mice  receiving  40  mg/kg 
3N-3DU  at  8  hr  post  virus  challenge  had  a  mortality  rate  of  25%  compared  to  70%  in  the  PBS  treated 
group.  In  addition,  the  ADD  for  the  3N-3DU  treated  group  was  significantly  increased  (p  =  0.049). 
These  results  are  shown  in  Table  42.  Thus,  the  target  organ  approach  may  be  a  viable  alternative  for 
assessing  compounds  available  in  limited  quantities.  Unfortunately,  changes  in  the  contract  workscope 
prevented  us  from  pursuing  development  of  this  potential  model  system. 

Several  recommendations  can  be  made  from  our  studies  with  this  VEE  animal  model  system. 
First,  a  less  severe  challenge  virus  would  be  preferable  to  the  Trinidad  donkey  strain  used  in  our  studies. 
This  virus,  even  at  low  inoculum  doses,  is  a  severe  challenge  in  mice.  Since  most  compounds  are 
available  in  very  limited  quantities  and  little,  if  any,  is  known  about  their  pharmacokinetics  it  is  difficult 
to  select  an  appropriate  treatment  dose  and  schedule.  Therefore,  it  is  difficult  to  demonstrate  antiviral 
efficacy  in  preliminary  studies.  A  second  possible  improvement  would  be  to  quantitate  virus  titers  in  the 
tissues  rather  than  simply  monitoring  mortality  and  ADD.  This  may  provide  better  evidence  for  antiviral 
efficacy.  Thirdly,  the  target  organ  model  may  be  a  viable  preliminary  screening  tool  for  assessing 
potential  chemotherapeutic  efficacy.  Positive  results  from  this  system  could  be  used  to  identify  lead 
compounds  for  re-synthesis. 
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Table  40 


Compounds  Received  for  Testing  Against  Venezuelan  Equine  Encephalomyelitis  Virus 


AVS# 

Activity 

Maximum  tolerated  dose 

Recommendation 

79 

no 

100  mg/kg 

inactive 

206 

no 

>  1,000  mg/kg 

retest  at  higher  doses 

272 

no 

>  100  mg/kg 

retest  at  higher  doses 

347 

no 

>  32  mg/kg 

retest  at  higher  doses 

360 

no 

>  100  mg/kg 

retest  at  higher  doses 

646 

no 

>  100  mg/kg 

retest  at  higher  doses 
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Table  41 


Cumulative  Results  of  Intracranial  Challenge  with  Venezuelan  Equine 
Encephalomyelitis  Virus  in  Mice 


PBS 

0/29 

0% 

10^  dilution  of  VEE 

10/10 

100% 

10'7  dilution  of  VEE 

10/10 

100% 

10'7-1  dilution  of  VEE 

20/20 

100% 

10'7  4  dilution  of  VEE 

20/20 

100% 

10'7-7  dilution  of  VEE 

18/20 

90% 

10*8  dilution  of  VEE 

19/30 

63% 

10'8-3  dilution  of  VEE 

12/20 

60% 

10'8-6  dilution  of  VEE 

6/19 

32% 

10*8-9  dilution  of  VEE 

0/10 

0% 

10‘9  dilution  of  VEE 

2/10 

20% 
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Table  42 

Mortality  in  VEE  Challenged  Mice  Receiving  a  Single  Dose  of  3N-3DU 


Treatment  Groups  No.  Dead/No.  Treated  ADD  ±  1  SD 

Uninfected  Mice 


Untreated  control 
Sham-infected  IC 
Sham-infected  +  PBS  IC 
Sham-infected  +  40  mg/kg  3N-3DU  IC 

Virus-Infected  Mice 

Untreated  control 
Placebo  (PBS) 

6  hrs 

Placebo  (PBS) 

8  hrs 

Placebo  (PBS) 


10  hrs 

40  mg/kg 

3N-3DU 

6  hrs 

40  mg/kg 

3N-3DU 

8  hrs 

40  mg/kg 

3N-3DU 

10  hrs 

0/5 

N/A 

0/5 

N/A 

0/5 

N/A 

0/4 

N/A 

2/5 

6.5 

+  /- 

0.7 

6/10 

6.3 

+/- 

0.8 

7/10 

5.4 

+  /“ 

0.5 

5/10 

5.8 

+/- 

1.5 

6/10  (.68) 

5.8 

+/- 

0.8 

2/8  (.077) 

6.5 

+/- 

0.7 

(.049) 

5/8  (.56) 

6.5 

+  /- 

1.2 

(.52) 
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During  the  course  of  this  contract,  extensive  attempts  were  made  to  establish  a  reproducible  JE  virus 
model  in  outbred  Swiss  mice  with  the  Nakayama  strain  of  JE.  The  only  reproducible  challenge  identified 
with  this  virus  strain  in  outbred  Swiss  mice  was  following  intracerebral  inoculation.  Since  a  less  severe 
challenge  was  desirable,  we  began  studies  with  the  Beijing  strain  of  JE  in  inbred  C57BI/6  mice.  These 
studies  resulted  in  development  of  a  lethal  JE  virus  model.  The  challenge  inoculum,  prepared  by  serial 
in  vivo  passage  through  the  CNS  tissues  of  4  week-old  C57B1/6  mice,  was  reproducibly  lethal  following 
intraperitoneal  inoculation  into  CS7B1/6  mice. 

A  total  of  13  compounds  was  received  for  testing  against  JE  in  vivo.  These  compounds  are  listed 
in  Table  43.  Of  these,  7  had  demonstrable  activity  against  JE  in  vivo.  These  compounds  were  AVS 
#360,  361,  2811,  2812,  2979,  2980  and  5587. 

As  can  be  seen  in  Table  44,  AVS  360  demonstrated  some  antiviral  efficacy  as  the  mortality  rate 
in  treated  mice  was  70%  compared  to  100%  in  the  diluent-treated  controls.  The  ADD  of  AVS  360 
treated  mice  was  not  prolonged  compared  to  the  diluent-treated  controls.  Further  studies  with  alternate 
dose,  route  and  treatment  schedules  may  provide  improved  antiviral  efficacy. 

A  second  assay  of  AVS  360  was  conducted  at  dose  levels  of  300  and  150  mg/kg/day  on  a  qld  x 
7  days  schedule.  The  results,  shown  in  Table  45,  indicate  a  possible  antiviral  effect  in  that  the  mortality 
was  slightly  decreased.  Since  the  maximum  tolerated  dose  was  not  achieved  it  is  possible  that  greater 
activity  might  be  demonstrable.  Additional  testing  of  this  compound  at  higher  doses  on  alternate 
treatment  schedules  is  recommended. 

AVS  361  was  initially  tested  at  doses  of  6,  4  and  2  mg/kg/day  administered  qld  x  7  days  starting 
the  day  preceding  virus  challenge.  As  shown  in  Table  46,  AVS  361  was  toxic  at  6  mg/kg.  At  4  mg/kg, 
the  compound  completely  suppressed  virus-induced  mortality  while  the  2  mg/kg  dose  level  did  not 
significantly  suppress  mortality.  However,  the  2  mg/kg  dose  level  did  prolong  the  ADD  significantly. 
A  second  assay  with  this  compound  confirmed  its  antiviral  activity.  The  results,  shown  in  Table  47,  vary 
slightly  from  the  first  experiment  with  regard  to  the  toxic  dose  level.  In  the  second  study,  AVS  361  was 
tolerated  at  6  mg/kg  and  this  dose  significantly  reduced  mortality.  At  4  mg/kg  the  ADD  was  significantly 
prolonged  although  the  mortality  was  not  significantly  decreased.  The  variance  in  toxic  dose  levels 
between  the  two  assays  could  have  resulted  from  differences  in  the  compound  since  separate  shipments 
were  used  for  the  two  assays.  Another  potential  source  of  variance  is  the  preparation  of  the  dosing 
solutions.  The  conclusion  from  these  studies  is  that  AVS  361  has  potential  for  anti-JE  activity  in  vivo. 
Although  the  window  between  toxic  and  therapeutic  doses  is  narrow,  it  may  be  possible  to  enhance  the 
antiviral  effect  by  altering  compound  formulations,  administration  routes  and  by  synthesizing  analogs  of 
this  compound. 

AVS  2563  may  have  an  effect  against  JE.  As  shown  in  Table  45,  the  highest  dose  level  tested, 
45  mg/kg/day,  reduced  mortality  slightly.  Since  the  maximum  tolerated  dose  was  not  achieved  it  would 
be  advisable  to  retest  this  compound  at  higher  dose  levels  before  it  is  excluded  as  inactive. 

AVS  2811  was  initially  tested  at  25,  12.5  and  6.25  mg/kg/day  on  a  qld  x  7  days  schedule 
beginning  on  the  day  preceding  virus  challenge.  As  shown  in  Table  46,  the  25  mg/kg/day  dose  produced 
80%  mortality  in  the  toxicity  control  mice.  However,  the  virus-infected  mice  receiving  this  dose  had 
only  40%  mortality  compared  to  100%  mortality  in  the  virus-infected  diluent  treated  mice.  At  the  12.5 
and  6.25  mg/kg  dose  levels  the  mortality  was  80%  in  the  virus-infected  mice  with  a  slight  prolongation 
of  the  ADD.  This  compound  was  assessed  in  a  second  study  at  doses  of  20,  10  and  5  mg/kg/day.  In 
this  study  the  drug  diluent  was  HPC  obtained  from  the  NCI  in  contrast  to  2%  alcohol  in  saline  used  for 
the  first  study.  As  shown  in  Table  47,  the  20  mg/kg  dose  level  was  uniformly  toxic.  However,  the  10 
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mg/kg/day  dose  level  significantly  reduced  virus  induced  mortality.  The  5  mg/kg  dose  level  was 
ineffective  in  reducing  mortality.  The  studies  differ  slightly  with  regard  to  toxicity  and  effective  doses. 
This  may  be  the  result  of  differences  in  (1)  the  compound  (received  in  separate  shipments);  (2)  the  drug 
preparation  or  (3)  the  drug  diluent  used  in  the  2  assays.  In  conclusion,  AVS  2811  has  some  activity 
against  JE  virus  it i  vivo  and  further  studies  should  be  pursued. 

AVS  2812  was  assayed  for  activity  against  JE  virus  at  doses  of  G,  3  and  1  mg/kg/day  on  a  qld 
x  7  days  schedule  beginning  on  the  day  preceding  virus  challenge.  As  shown  in  Table  46,  the  6  mg/kg 
dose  level  resulted  in  80%  mortality  in  the  toxicity  control  mice  with  a  56%  mortality  in  the  virus- 
infected  mice.  At  3  mg/kg,  AVS  2812  was  not  toxic  to  the  toxicity  control  mice  and  it  reduced  mortality 
significantly  in  the  virus-infected  mice.  Similarly,  the  1  mg/kg  dose  level  also  decreased  mortality.  A 
retest  of  AVS  2812  at  the  same  dose  levels  confirmed  the  activity  as  shown  in  Table  47.  Although  the 
window  between  toxicity  and  efficacy  is  narrow,  this  compound  and  analogs  of  it  should  be  pursued  in 
further  studies. 

AVS  2979  was  initially  evaluated  at  doses  of  200,  100  and  SO  mg/kg/day  which  were  toxic.  The 
compound  was  tested  at  30  and  IS  mg/kg/day  on  a  qld  x  7  days  schedule  beginning  the  day  preceding 
virus  challenge.  The  30  mg/kg  dose  administered  subcutaneously  reduced  mortality  to  40%  compared 
to  80%  in  the  diluent-treated  control  mice.  The  mortality  was  reduced  to  30%  when  treatment  with  IS 
mg/kg  was  administered  subcutaneously.  This  same  dose  level  administered  intraperitoneally  only 
reduced  mortality  to  60%  compared  to  the  diluent-treated  control  of  78%.  In  this  study,  the  subcutaneous 
route  was  superior  to  the  intraperitoneal  route.  These  results,  shown  in  Table  48,  indicate  potential 
activity  for  AVS  2979.  Testing  at  doses  of  10  mg/kg  and  lower  did  not  provide  evidence  of  antiviral 
efficacy.  Further  studies  with  this  compound  are  recommended. 

AVS  2980  was  tested  at  doses  of  40,  20  and  10  mg/kg/day  on  a  qld  x  7  days  schedule  beginning 
on  the  day  preceding  virus  challenge.  At  40  mg/kg,  AVS  2980  was  not  lethally  toxic;  however,  it  did 
produce  weight  loss  in  the  toxicity  control  mice.  This  dose  level  significantly  reduced  mortality  in  the 
virus-infected  mice.  At  20  mg/kg,  AVS  2980  reduced  mortality  to  40%  compared  to  100%  mortality 
in  the  diluent-treated  virus-infected  mice.  No  activity  was  present  at  the  5  mg/kg  dose  level.  These 
results,  shown  in  Table  47,  indicate  significant  potential  for  AVS  2980  although  the  effective  and  toxic 
dose  levels  are  not  significantly  different.  Further  studies  with  this  compound  and  its  analogs  are 
recommended. 

AVS  5587  was  significantly  effective  in  reducing  JE  virus-induced  mortality.  The  toxicity  control 
mice  receiving  200  mg/kg/day  did  not  suffer  any  detectable  drug  toxicity  as  they  gained  weight 
throughout  the  experimental  observation  period.  The  virus-infected  mice  receiving  200  mg/kg/day  had 
a  mortality  rate  of  10%  which  is  significantly  reduced  from  the  100%  mortality  occurring  in  the  diluent- 
treated,  virus-infected  mice.  The  virus-infected  mice  receiving  100  mg/kg/day  had  a  mortality  rate  of 
20%  which  also  represents  a  significant  reduction.  At  50  mg/kg,  AVS  5587  reduced  mortality  to  10%. 
In  addition  to  reducing  the  mortality  rates  these  dose  levels  also  significantly  prolonged  the  ADD.  Doses 
of  10  mg/kg  and  lower  were  not  effective  in  altering  virus-induced  mortality.  These  results,  shown  in 
Table  49,  indicate  significant  potential  for  AVS  5587  as  a  chemotherapeutic  agent.  The  results  of  this 
assay  should  be  confirmed  and  further  dose,  route,  schedule  studies  should  be  conducted.  Of  all  the 
compounds  demonstrating  anti-JE  activity,  this  compound  may  be  most  desirable  as  the  window  between 
toxicity  and  efficacy  is  broader  than  that  seen  with  the  other  compounds.  Further  studies  of  this 
compound  and  its  analogs  are  strongly  recommended. 
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Table  43 


Compounds  Received  for  Testing  Against  Japanese  Encephalitis  Virus  In  Vivo 


AYS# 

Activity 

Maximum  tolerated  dose 

Recommendation 

111 

no 

>320  mg/kg/day 

retest  at  higher  dose  levels 

215 

no 

64  mg/kg/day 

inactive 

257 

no 

>  320  mg/kg/day 

retest  at  higher  dose  levels 

272 

no 

>53  mg/kg/day 

retest  at  higher  dose  levels 

360 

yes 

>  300  mg/kg/day 

retest  at  higher  dose  levels 

361 

yes 

6  mg/kg/day 

evaluated  for  potential  use 

2563 

possible 

>  45  mg/kg/day 

retest  at  higher  dose  levels 

2811 

yes 

12.5  mg/kg/day 

evaluated  for  potential  use 

2812 

yes 

3  mg/kg/day 

evaluated  for  potential  use 

2979 

yes 

30  mg/kg/day 

evaluated  for  potential  use 

2980 

yes 

>40  mg/kg/day 

evaluated  for  potential  use 

4113 

no 

>  32  mg/kg/day 

retest  at  higher  dose  levels 

5587 

yes 

>  200  mg/kg/day 

evaluate  for  potential  use 
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Table  44 


Antiviral  Evaluation  of  AVS-360  (JE  Virus) 


Treatment 

No.  dead/ 

No  uninfected 

No.  dead/ 

No.  infected* 

GMTDb 

VRC 

Untreated 

0/5 

10/10  (13.6  ±  1.5) 

13.5 

NAd 

0.4%  CMC  in  PBS 

0/5 

10/10  (12.3  ±2.8) 

12.1 

NA 

250  mg/kg  AVS-360 

0.5 

7/10  (12.0  ±2.5) 

15.2 

1.3 

•  ADD  ±  1SD  =  Average  Day  of  Death  ±  1  Standard  Deviation 

ADD  =  £  Kday  of  death)  x  (number  dead  that  dav',1 
total  number  of  dead 

b  GMTD  =  Geometric  Mean  Time  to  Death 


GMTD  =  x  V  n^n^n,  where  n  =  day  of  death 

x  =  total  number  of  animals 
All  survivors  are  calculated  as  dying  on  Day  28 

c  VR  =  Virus  Rating 

VR  =  GMTD  of  Experimental/GMTD  of  Diluent-Treated  Control 
d  NA  =  Not  Applicable 
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Table  45 


In  Vivo  Antiviral  Efficacy  of  AVS-360 
and  AVS-2563  Against  JE  Virus 


No.  Dead/  No.  Dead/ 

No.  No.  p  p 

Treatment  Uninfected  ADD  +  SD  Infected  ADD  +SD  value*  valueb 


Compounds  administered  subcutaneously  old  x  7  days  starting  day  -1 


Untreated 

0/5 

10/10 

12.1  ± 

4.9 

0.5 

0.21 

0.4%  CMC  in  PBS 

0/5 

1.2  +.  0.5 

9/10 

14.3  ± 

1.5 

- 

- 

AVS-360 

300  mg/kg 

0/5 

7/10 

13.6  ± 

1.3 

0.29 

0.245 

ISO  mg/kg 

0/5 

8/10 

13.5  +. 

1.3 

0.5 

0.244 

Compounds  administered  intraperitoneallv  old  x  7  days  starting  dav  -1 


0.4%  CMC  in  PBS 

0/5 

10/10 

13.4  +  2.6 

- 

- 

AVS-2563 

45  mg/kg 

0/5 

7/10 

13.9  ±  2.2 

0.11 

0.706 

30  mg/kg 

0/5 

10/10 

13.1  ±  1.7 

1.0 

0.759 

15  mg/kg 

0/5 

9/10 

13.0  ±  2.7 

0.5 

0.743 

*  p  =  value  using  Fisher’s  Exact  Test  comparing  mortality  to  diluent-treated  control. 
b  p  =  value  using  Student’s  T-test  comparing  experimental  ADD  to  diluent-treated  control. 
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Table  46 


Antiviral  Efficacy  of  AVS-361,  AVS-2811  and  AVS-2812  Against  JE  Virus 


No.  Dead/  No.  Dead/ 


No.  Uninfected* 

GMTDb 

No.  Infected* 

GMTDb 

VR* 

Untreated 

0/5 

10/10 

(14.0  ±  1.8) 

13.9 

NA 

2%  alc/saline 

0/5 

10/10 

(12.8  ±  1.3) 

12.7 

1.0 

AVS-361 

6  mg/kg 

3/5 

(2.7  ±  0.6) 

6.8 

7/10 

(4.0  ±  2.4)d 

6.5 

0.5 

4  mg/kg 

0/5 

0/10* 

28.0 

2.2 

2  mg/kg 

0/5 

8/10 

(16.3  ±  1.9/ 

18.0 

1.4 

AVS-2811 

25  mg/kg 

4/5 

(4.8  ±3.1) 

6.0 

4/10* 

(10.5  ±  6.7) 

16.1 

1.3 

12.5  mg/kg 

0/5 

8/10 

(14.0  ±  1.8) 

16.0 

1.3 

6.25  mg/kg 

0/5 

8/10 

(13.5  ±  1.5) 

15.6 

1.2 

AVS-2812 

6  mg/kg 

4/5 

(6.0  ±  1.4) 

8.0 

5/9*^ 

(6.4±3.1)» 

15.8 

1.2 

3  mg/kg 

0/5 

2/10* 

(17.5  ±  7.8)1 

25.2 

2.0 

1  mg/kg 

0/5 

6/10m 

(15.7  ±  3.4)" 

19.5 

1.5 

Sham-infected 

0/10 

4  x  challenge 

NA 

NA 

5/5 

(13.4  ±  1.1) 

13.4 

NA 

2  x  challenge 

NA 

NA 

5/5 

(12.2  ±  1.1) 

12.2 

NA 

1  x  challenge 

NA 

NA 

5/5 

(12.4  ±2.7) 

12.1 

NA 

0.5  x  challenge 

NA 

NA 

5/5 

(13.4  +  1.1) 

13.4 

NA 

•  No.  in  parentheses  =  Average  Day  of  Death  ±  1  Standard  Deviation  (ADD  ±  1SD) 

ADD  =  E  f(dav  of  deaths  x  (number  dead  that  day’ll 
total  number  of  dead 

b  GMTD  —  Geometric  Mean  Time  to  Death 


GMTD  =  xi/  ni«n2*nx  where  n  =  day  of  death 

x  =  total  number  of  animals 
All  survivors  are  calculated  as  dying  on  Day  28 

c  VR  =  GMTD  of  Experimental/GMTD  of  diluent-treated  Control. 
d  T-test  of  ADD  vs.  diluent-treated  controls  p  <  1C*. 

*  Fishers’  Exact  Test  of  exptal  vs.  control  mortality  p  =*  5  x  1CT6. 

1  T-test  of  ADD  vs.  diluent-treated  controls  p  =  3.4  x  1C4. 

*  Fishers’  Exact  Test  of  exptal  vs.  control  mortality  p  =■  5.4  x  1C3. 

h  One  animal  sacrificed  on  day  28  due  to  head  tilt  not  included  in  data. 

1  Fishers’  Exact  Test  of  exptal  vs.  control  mortality  p  =  0.047. 

>  T-test  of  ADD  vs.  diluent-treated  controls  p  =  7  x  1C5. 
k  Fishers’  Exact  Test  of  exptal  vs.  control  mortality  p  =  3.6  x  1C4. 

1  T-test  of  ADD  vs.  diluent-trated  controls  p  =  .052. 
m  Fishers’  Exact  Test  of  exptal  vs.  control  mortality  p  =  0.04. 
n  T-test  of  ADD  vs.  diluent-treated  controls  p  =  .031. 
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Table  47 


Antiviral  Efficacy  of  Selected  A  VS  Compounds 
Against  JE  Virus 


Igatffisal 

No.  dead / 

No.  uninfected 

No.  dead / 

No.  infected* 

GMTDb 

VRC 

Untreated 

0/5 

10/10  (12.2  +  2.5) 

11.9 

NAd 

2%  alc/saline 

0/5 

10/10  (12.4  +  2.6) 

12.1 

NA 

AVS:?$1 

6  mg/kg 

0/5 

1/10®  (15.0_+0.0)f 

26.3 

2.2 

4  mg/kg 

0/5 

7/10*  (15.4  +.2.0)h 

18.4 

1.5 

2  mg/kg 

1/5  (28.0  +  0.0) 

9/10  (11.6  ±1.4) 

12.5 

1.0 

AVS-2812 

6  mg/kg 

3/5  (7.0  +  5.0) 

10/10  (6.9  ±2.8)' 

6.3 

0.5 

3  mg/kg 

0/5 

1/10>  (15.0  ±  0.0)k 

26.3 

2.2 

1  mg/kg 

0/5 

9/10  (15.1  ±  1.2)1 

16.0 

1.3 

NCI/HPC 

0/5 

10/10  (12.6  ±  1.2) 

12.6 

NA 

AVS-2811 

20  mg/kg 

5/5  (2.6  +.  1.3) 

10/10  (3.5  ±  2.2)m 

2.8 

0.2 

10  mg/kg 

0/5 

4/10”  (13.3  ±  1.0)° 

20.7 

1.6 

5  mg/kg 

0/5 

9/10  (13.4+1.9) 

14.4 

1.1 

AVS-2980 

40  mg/kg 

0/5 

2/10P(9.5  + 4.9)1 

22.2 

1.8 

20  mg/kg 

0/5 

4/10r  (15.0  +  2.6)* 

21.7 

1.7 

10  mg/kg 

0/5 

9/10  (13.6  ±  1.9) 

14.4 

1.1 

*  The  numbers  in  parentheses  are  the  ADD  ±  SD  =  average  day  of  death  ±  1  standard  deviation 

ADD  =  E  ffdav  of  death)  x  (number  dead  that  davll 
total  number  of  dead 

b  GMTD  =  Geometric  Mean  Time  to  Death 


GMTD  =  x-/  nj«n2*nx  where  n  =  day  of  death 

x  =  total  number  of  animals 
All  survivors  are  calculated  as  dying  on  Day  28 
c  VR  =  Virus  Rating 

VR  =  GMTD  of  Experimental/GMTD  of  Diluent-Treated  Control 


d  NA  =  Not  Applicable 

*  Fisher’s  Exact  Test  p  =  5.95  x  1CT5. 
f  Student’s  t-test  p  =  .36. 

*  Fisher’s  Exact  Test  p  =  .105. 
h  Student’s  t-test  p  =  .02. 

'  Student’s  t-test  p  =  2.7  x  10"4. 

1  Fisher’s  Exact  Test  p  **  5.95  x  10"5. 

*  Student’s  t-test  p  «  .36. 

1  Student’s  t-test  p  -  .01. 
m  Student’s  t-test  *  <  10*. 


"  Fisher’s  Exact  Test  P  =  5.4  x  10- . 
°  Student's  t-test  p  =  .35. 
p  Fisher’s  Exact  Test  p  =  3.6  x  10-4. 
4  Student’s  t-test  p  =  .06. 
r  Fisher’s  Exact  Test  p  =  5.4  x  10-3. 
'  Student’s  t-test  p  =  .03. 
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Table  48 


In  Vivo  Testing  of  AVS-2979  Against  JE  Virus  Challenge 


Virus:  JE 

JE  Experiment  No.  38 
Treatment:  qld  x  7,  starting  Day  -1 


No.  Dead/ 

No.  Uninfected 

No.  Dead/ 
N<?.,Infeqted 

Administered  Subcutaneously 

Untreated 

0/5 

9/10 

12.1  +  2.0 

0.4%  CMC 

0/5 

8/10 

13.6  +  1.8 

30  mg/kg  AVS-2979 

0/5 

4/10  b 

14.3  +  1.3  c 

15  mg/lcg  AVS-2979 

0/5 

3/10  d 

16.0  +.  1.7  * 

Administered  IntraperitoneaUv 

0.4%  CMC 

0/5 

V9 

15.1  +  2.4 

15  mg/kg  AVS-2979 

0/5 

6/10  f 

11.8  +  1.2* 

*  ADD  +,  1SD  =  Average  Day  of  Death  _+  1  Standard  Deviation 


b  Fisher’s  exact  test  versus  diluent  treated  control  p  =  0.085 

c  Student’s  t-test  versus  diluent  treated  control  p  -  0.55 

d  Fisher’s  exact  test  versus  diluent  treated  control  p  =  0.035 

*  Student’s  t-test  versus  diluent  treated  control  p  =  0.077 

f  Fisher’s  exact  test  versus  diluent  treated  control  p  —  0.37 

*  Student’s  t-test  versus  diluent  treated  control  p  «*  0.011 
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Table  49 


JE  Experiment  No.  41 


Results  of  Testing  AVS-5587  Against 
Japanese  Encephalitis  Virus  Challenge 


No.  Dead/  No.  Dead/ 


ItgatffKSl 

No.  Uninfected 

No.  Infected 

b! 

ADD  +  1  SDb 

e! 

Untreated 

0/5 

10/10 

13. 4+.  2.1 

_ 

0.4%  CMC 

0/5 

10/10 

— 

13.5+  1.1 

— 

AVS-5587 

200  mg /kg 

0/5 

1/10 

0.00006 

17.0+  0.0 

0.013 

100  mg/kg 

0/5 

2/10 

0.00036 

20.0±  1.4 

0.00002 

50  mg/kg 

0/5 

1/10 

0.00006 

18.0+0.0 

0.003 

10  mg/kg 

0/5 

9/10 

— 

14.2+  1.3 

0.20 

5  mg /kg 

0/5 

10/10 

— 

13.9±  1.8 

0.55 

1  mg/kg 

0/5 

10/10 

- 

14.0+.  1.8 

0.45 

0.5  mg/kg 

0/5 

7/10 

0.11 

14.4+  1.6 

0.17 

0.1  mg/kg 

0.5 

9/10 

0.5 

13.1+  2.1 

0.61 

a  p  value  resulting  from  Fisher's  Exact  test  comparison  of  the  mortality  rates  of  drug-treated,  virus-infected  to 
diluent-treated,  virus-infected  control  mice. 

b  ADD  +.  1  SD  =  Average  Day  of  Death  +.  1  Standard  Deviation. 

c  p  value  resulting  from  Student’s  t-test  comparison  of  the  ADD  of  drug-treated,  virus-infected  to  diluent-treated, 
virus-infected  control  mice. 
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4.3.4. 


A  total  of  9  compounds  were  assayed  for  activity  against  VV  in  vivo.  These  compounds  are  listed  in 
Table  50.  Four  of  die  compounds  were  assessed  for  activity  in  the  intracranial  challenge  model.  These 
included  AVS  1752  (ara-A;  positive  control  drug),  1985,  1986  and  1987.  Of  these,  only  AVS  1752  had 
demonstrable  activity  against  the  virus  induced  mortality.  All  9  compounds  had  some  degree  of  activity 
against  virus-induced  tail  pox  lesions. 

The  cumulative  results  from  these  assays  are  presented  in  Table  51.  The  compound  with  the  greatest 
activity  other  than  the  positive  control  drug  (AVS  1752)  was  AVS  3679.  In  the  first  assay  of  this 
compound  the  activity  was  not  marked.  However,  a  second  assay  indicated  significantly  greater  activity. 
This  difference  is  believed  to  have  resulted  from  changes  in  the  drug  preparation.  In  the  second  assay 
the  compound  was  solubilized  immediately  prior  to  administration  whereas  in  the  first  assay  less 
consideration  were  given  to  drug  stability. 

Following  AVS  3679  the  greatest  activity  was  seen  with  AVS  4225  then  AVS  2875.  Beyond 
these  there  were  no  marked  differences  in  activity. 

Since  all  of  the  compounds  had  some  antiviral  efficacy  they  should  all  be  considered  for  additional 
dose,  route  and  schedule  studies.  Additional  information  provided  by  pharmacokinetics  studies  would 
be  beneficial  in  establishing  the  appropriate  dose,  route  and  schedule  for  maximal  therapeutic  efficacy. 
Consideration  should  be  given  to  trying  constant  drug  administration  via  Alzet®  pumps  or  repeated  daily 
dosing.  The  oral  bioavailability  should  also  be  determined  and  the  anti-vaccinia  virus  activity  assessed 
using  repeated  daily  oral  dosing. 
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Table  50 


Compounds  Received  for  Testing  Against  In  Vivo  Vaccinia  Virus 


MSJL 

1C  Challenge 
Activity 

Tailpox 

Activity 

Maximum  tolerated  dose 

Recommendation 

1752  (Ara-A) 

yes 

yes 

>  400  mg/kg/day 

further  studies 

1985 

no 

yes 

>  293  mg/kg/day 

further  studies 

1986 

no 

yes 

250-500  mg/kg/day 

further  studies 

1987 

no 

yes 

>  320  mg/kg/day 

further  studies 

1988 

ND 

yes 

300  mg/kg/day 

further  studies 

2875 

ND 

yes 

>  320  mg/kg/day 

further  studies 

2994 

ND 

yes 

300  mg/kg/day 

further  studies 

3679 

ND 

yes 

>  300  mg/kg/day 

further  studies 

4225 

ND 

yes 

>  300  mg/kg/day 

further  studies 

ND  -  not  done 
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Table  51 


Activity  of  Selected  AVS  Compounds  vs  Vaccinia  Virus  (Tailpox  Counts) 


%  Reduction  in 


%  Reduction  in 


AVS# 


1752 


300  mg/kg 

58% 

76% 

300  mg/kg 

52% 

83% 

400  mg/kg 

20% 

47% 

400  mg/kg1 

60% 

88% 

300  mg/kg 

77% 

88% 

300  mg/kg 

46% 

45% 

300  mg/kg 

56% 

38% 

400  mg/kg 

73% 

ND 

it  985 

293  mg/kg 

55% 

55% 

325  mg/kg 

5% 

44% 

325  mg/kg 

37% 

47% 

1986 

250  mg/kg 

39% 

61% 

300  mg/kg 

54% 

86% 

100  mg/kg1 

69% 

77% 

1987 

320  mg/kg 

39% 

51% 

1988 

300  mg/kg 

31% 

64% 

2875 

300  mg/kg 

50% 

50% 

2994 

300  mg/kg 

38% 

52% 

4225 

300  mg/kg 

57% 

67% 

3679 

300  mg/kg 

27% 

45% 

300  mg/kg 

97% 

100% 

100  mg/kg 1 

55% 

67% 

'Compounds  administered  subcutaneously  rather  than  intraperitoneally. 


405 


Southern  Research  Institute 


5. 


Around  305  AVS  compounds  demonstrated  antiviral  activity  at  greater  than  50%  reduction  levels 
against  the  Vaccinia  Virus.  Out  of  these,  34  AVS  compounds  appeared  to  have  excellent  in  vitro  antiviral 
potential  with  antiviral  values  that  reached  better  than  95%  reduction  levels  with  TAI  values  that  ranged 
from  11%  to  83%.  The  best  of  these  active  leads  should  be  studied  further. 

One  hundred  (100)  compounds  demonstrated  in  vitro  antiviral  activity  at  greater  than  or  equal  to 
50%  reduction  levels  against  the  Adenovirus.  Some  of  the  compounds  found  to  be  most  effective  against 
AD2  were:  AVS-2296,  2700,  2980,  2986,  3593,  4070  and  4167. 

We  have  performed  7654  in  vitro  antiviral  assays  against  the  YF  Virus  including  the  quality 
control  tests.  Around  306  mpounds  demonstrated  antiviral  activity  at  greater  than  50%  reduction 
levels.  Out  of  these  assays,  u2  AVS  compounds  appeared  to  have  excellent  in  vitro  antiviral  potential 
with  antiviral  values  that  reached  better  than  95%  reduction  levels  with  TAI  values  that  ranged  from  5% 
to  99%.  These  results  warrant  that  the  best  of  these  active  leads  would  be  studied  further. 

In  this  contract  period,  we  performed  7873  in  vitro  antiviral  assays  against  the  JE  Virus  including 
quality  control  tests.  Around  206  compounds  demonstrated  antiviral  activity  at  greater  than  50% 
reduction  levels.  Out  of  these  assays,  45  AVS  compounds  appeared  to  have  excellent  in  vitro  antiviral 
potential  with  antiviral  values  that  reached  better  than  95%  reduction  levels  with  TAI  values  that  ranged 
from  9%  to  95%.  The  results  warrant  that  the  best  of  these  active  leads  would  be  studied  further. 

Against  VE  virus,  7319  in  vitro  antiviral  assays  were  performed  during  this  contract  period 
including  the  quality  control  tests.  Around  193  compounds  demonstrated  antiviral  activity  at  greater  than 
50%  reduction  levels.  Out  of  these  assays,  15  AVS  compounds  appeared  to  have  excellent  in  vitro 
antiviral  potential  with  antiviral  values  that  reached  better  than  95%  reduction  levels  with  TAI  values  that 
ranged  from  7%  to  87%.  These  results  warrant  that  the  best  of  these  active  leads  would  be  studied 
further. 

During  this  contract  period,  we  performed  8221  in  vitro  antiviral  assays  against  the  PT  virus 
including  the  quality  control  tests.  Around  635  compounds  demonstrated  antiviral  activity  at  greater  than 
50%  reduction  levels.  Out  of  these  assays,  107  AVS  compounds  appeared  to  have  excellent  in  vitro 
antiviral  potential  with  antiviral  values  that  reached  better  than  95%  reduction  levels  with  TAI  values  that 
ranged  from  10%  to  96%.  These  results  definitely  warrant  that  the  best  out  of  these  active  leads  would 
be  studied  further. 

We  performed  7833  in  vitro  assays  against  the  SF  virus  including  the  quality  control  tests. 
Around  566  compounds  demonstrated  antiviral  activity  at  greater  than  50%  reduction  levels.  Out  of  these 
assays,  95  AVS  compounds  appeared  to  have  excellent  in  vitro  antiviral  potential  with  antiviral  values 
that  reached  better  than  95%  reduction  levels  with  TAI  values  that  ranged  from  5-97%.  These  results 
warrant  that  the  best  of  these  active  leads  would  be  studied  further. 

We  have  performed  2276  in  vitro  antiviral  assays  against  the  Pichinde  Virus  including  the  positive 
control  tests.  Around  197  compounds  demonstrated  antiviral  activity  at  greater  than  50%  reduction  levels 
and  therapeutic  indices  of  >  1.0.  Five  compounds  (AVS-0646,  0140,  0148,  2350  and  3189)  produced 
therapeutic  indices  of  >  100.  The  results  warrant  that  the  best  of  these  active  leads  would  be  studied 
further. 
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The  prescreen  protocol  has  successfully  identified  potential  active  materials  (~5%)  for  further 
confirmatory  testing.  Confirmatory  testing  of  these  potential  active  compounds  were  carried  out  in  the 
primary  screen  against  a  broader  range  of  more  virulent  viruses  (VV,  YF,  JE,  VE,  PT  or  SF).  Sixty- 
seven  percent  (515/767)  of  the  prescreen  compounds  showed  some  degree  of  activity  against  one  or  more 
of  these  more  virulent  viruses. 

During  the  time  that  we  conducted  primary  HIV  testing  on  this  contract,  14  AVS  compounds 
produced  anti-HIV  activity  with  Therapeutic  Indices  that  ranged  from  >54  to  >1000.  One  NCI 
compound,  NSC  614846  demonstrated  significant  activity  comparable  to  the  positive  control  drug,  ddC. 
Several  compounds  showed  confirmed  anti-HIV  activity  versus  the  Feline  and  Simian  Viruses  (AVS-0001 , 
999,  2285  and  2639).  AVS-0001  and  AVS-2639  were  active  against  the  Murine  Virus  (MAIDS). 

From  the  active  in  vitro  lead  compounds,  the  following  have  been  advanced  to  appropriate  in  vivo 
animal  model  studies  with  the  following  results: 

A  total  of  19  compounds  were  assessed  for  efficacy  against  Pichinde  Virus  in  hamsters.  Out  of 
the  compounds  evaluated,  only  2  (AVS-0001  and  AVS-0206)  had  significant  activity  against 
Pichinde  Virus  in  vivo.  Both  compounds  demonstrated  good  potential  for  treatment  of  arenaviral 
infections. 

None  of  the  six  compounds  that  we  receive’!  to  be  tested  against  VE  in  mice  had  significant 
antiviral  activity.  However,  five  of  the  six  compounds  were  not  available  in  sufficient  amounts 
for  testing  at  maximum  tolerated  dose  levels.  Thus,  it  is  possible  that  these  compounds  may 
show  activity  against  VE  if  higher  dose  levels  are  tested. 

A  total  of  13  compounds  were  received  for  testing  against  JE  in  mice.  Out  of  these  compounds, 
7  had  demonstrable  activity  against  JE  in  vivo.  These  compounds  were  AVS-360,  361,  2811, 
2812,  2979,  2980  and  5587.  Of  all  the  compounds  demonstrating  anti-JE  activity,  AVS-5587 
may  be  the  most  desirable  as  the  window  between  toxicity  and  efficacy  is  broader  than  that  seen 
with  the  other  compounds.  Further  studies  of  this  compound  and  its  analogs  are  strongly 
recommended. 

Nine  compounds  were  assayed  for  activity  against  VV  in  mice.  Four  of  the  compounds  were 
assessed  for  activity  in  the  intracranial  challenge  model.  These  included  AVS-1752  (Ara-A; 
positive  control  drug),  1985,  1986  and  1987.  Of  these,  only  AVS-1752  had  demonstrable  activity 
against  the  virus  induced  mortality.  All  9  compounds  had  some  degree  of  activity  against  virus- 
induced  tailpox  lesions.  The  compound  with  the  greatest  activity  other  than  the  positive  control 
drug  (AVS-1752)  was  AVS-3679.  Following  AVS-3679  the  greatest  activity  was  seen  with  AVS- 
4225  then  AVS-2875.  Beyond  these  there  were  no  marked  differences  in  activity. 
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6. 


Dr.  Louis  E.  Holland  II  served  as  Assistant  Program  Manager  for  the  exotic  RNA  virus  screen. 
Dr.  Gary  J.  Williams  served  as  Task  Leader  for  the  SF  and  PIC  viruses.  Dr.  Lorraine  V.  Brando  served 
as  Task  Leader  for  the  YF,  JE,  VEE,  PT,  FeLV,  SAIDS  viruses. 

Mr.  David  Baggett  (Associate  Biologist),  Ms.  Jean  Bailey  (Assistant  Biologist),  Ms.  Connie 
Bryant  (Assistant  Biologist),  Ms.  Sheri  Campbell  (Biological  Technician),  Ms.  Sharon  Chynoweth 
(Assistant  Biologist),  Ms.  Joan  Conway  (Associate  Biologist),  Mr.  Ali  Danner  (Biological  Technician), 
Mr.  Fred  Davidson  (Assistant  Biologist),  Ms.  Lindsey  Deckard  (Assistant  Microbiologist),  Ms.  Cynthia 
Doggett  (Associate  Biologist),  Ms.  Carol  Eldridge  (Associate  Biologist),  Mr.  James  Gallaspy  (Assistant 
Biologist),  Ms.  Allison  Heald  (Assistant  Biologist),  Mr.  Darryl  Hicks  (Assistant  Biologist),  Ms.  Diane 
Horton  (Associate  Biologist),  Mr.  John  Hultquist  (Assistant  Biologist),  Ms.  Jody  Jones  (Assistant 
Biologist),  Ms.  Karen  Shelton  Keith  (Assistant  Biologist),  Mr.  Richard  Kirkman  (Associate 
Microbiologist),  Ms.  Sandra  Kooyer  (Assistant  Biologist),  Ms.  Edith  Mayomi  (Assistant  Biologist),  Ms. 
Sarah  Pickett  (Biological  Research  Technician),  Mr.  Daniel  C.  Potts  (Assistant  Biologist),  Ms.  Beverly 
Roberts  (Associate  Biologist),  Ms.  Rose  Smith  (Assistant  Biologist),  Ms.  Ellen  Stringfellow  (Assistant 
Biologist),  Mr.  Robert  Tubbs  (Biological  Technician),  performed  the  in  vitro  antiviral  evaluations  against 
the  DNA  viruses  and  exotic  RNA  viruses. 

Ms.  Elizabeth  A.  Dulmadge  (Research  Biologist)  supervised  the  day  to  day  operations  of  the 
Centralized  Cell  Culture  and  Drug  Preparation  Laboratories. 

Ms.  Carrie  Edwards  (Biological  Technician),  Ms.  LaJuana  Farris  (Biological  Technician),  Ms. 
Geraldine  Jefferson  (Assistant  Biologist),  Mr.  Byron  Lambert  (Assistant  Biologist),  Ms.  Barbara  Toyer 
(Research  Biologist)  and  Mr.  Frank  Vance  (Biological  Technician)  performed  the  in  vivo  antiviral 
evaluations. 

Dr.  George  C.  Lavelle  served  as  Assistant  Program  Manager  for  the  anti-HIV  screen  and 
confirmatory  testing.  Dr.  Jasbir  B.  Kahlon  served  as  Task  Leader  for  the  HIV  laboratory. 

Mr.  Donald  Decker  (Assistant  Biologist),  Mr.  Joseph  Johnson  (Assistant  Biologist),  Mr.  Jeffrey 
McCurdy  (Associate  Microbiologist),  Ms.  Teresa  McDuffie  (Assistant  Biologist),  Mr.  Christopher  McGee 
(Associate  Microbiologist),  Ms.  Pamela  Pruett  (Assistant  Biologist),  Ms.  Jeanine  Qualls  (Assistant 
Biologist),  Mr.  Thomas  Rowe  (Assistant  Molecular  Biologist),  and  Ms.  Robin  Worsham  (Assistant 
Biologist)  performed  the  primary  in  vitro  antiviral  evaluations  against  HIV.  Ms.  Bonnie  Bowdon  (Staff 
Biochemist),  performed  the  HIV-immunofluorescence  assays.  Ms.  Lucile  White  (Staff  Biochemist)  and 
Mr.  James  Konzelman  (Assistant  Chemist),  performed  the  reverse  transcriptase  assays. 

Ms.  Joan  Johnson  (Assistant  Statistician)  and  Ms.  Santosh  Niwas  (Assistant  Statistician)  performed 
statistical  analysis  on  the  data.  Ms.  Kimberly  Page  (Biological  Technician),  Ms.  Judith  Talley 
(Biological  Technician),  Ms.  Rose  Vizzinia  (Data  Technician)  helped  with  data  processing  and  reporting. 

Ms.  Renee  McCurdy  (Assistant  Programmer)  designed  and  wrote  several  R-Base  programs  for 
in  vitro  data  input  and  reporting.  Mr.  Martin  Schulman  and  Mr.  Steve  Wideman  (Programming 
Consultants)  wrote  the  computer  programs  that  enabled  the  MTT  data  to  be  automated  from  the  plate 
reader  in  the  laboratory  to  the  printing  of  the  "Antiviral  MTT  Assay"  report  (primary  and  prescreen)  for 
submission  to  the  sponsor. 

Mrs.  Kelli  Agnew,  Mrs.  Beatrice  Baskerville,  Ms.  Cecelia  Griffin  (Senior  Secretary),  Ms.  Nancy 
Hamner  (Senior  Secretary),  Ms.  Tami  Haninger  (Department  Secretary),  Ms.  Barbara  Hughes  (Senior 
Secretary),  Ms.  Alicia  Parker  (Secretary),  Ms.  Reta  Sisk  (Senior  Secretary),  provided  excellent  secretarial 
assistance  for  this  project. 
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